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Why More Traffic? 


ll’ all the excitement over new roads, no 
one asks the simple question, “* Why is 
traffic increasing?”’ Traffic in towns inevit- 
ably reaches a peak in the weeks before 
Christmas, but on a normal week-day, un- 
affected by seasonal increases, why should 
the volume of traffic continue to increase 
year after year? Greater prosperity is part 
of the answer, but if we could probe deeply 
for the other part we might be able to do 
something to halt or at least slow down the 
relentless growth. 

Apart from week-end and holiday motor- 
ing, which is rapidly losing its attractions, 
transport is not prized for its own sake, as 
say bread or beer is. The more we can 
reduce transport the more of our efforts we 
can put into useful end-products. The loca- 
tion of factories and offices is one of the 
principal determining factors in the total 
amount of transport, but there is little or no 
coordination between those responsible for 
road programmes and for new buildings. 
Even the Government committee on London 
roads, which reported earlier this year, spared 
no thought in their report for the basic causes 
of increased traffic. ‘* The object of realistic 
road improvement policy,” they said, ‘* hav- 
ing regard to economic and other factors 
must be to improve the road system so that 
traffic flows more easily and safely, but if 
possible without attracting so many more 
vehicles that the benefit of the improvement 
is lost.” The committee’s philosophy seems 
to have been founded on this principle :— 
The basis of planning must be that the vast 

majority of daily travellers will use a public 

transport system which should be efficient 
and comfortable enough to attract them, 
and that the traffic capacity of the streets 
should be available for the movement of 
public transport vehicles, industrial traffic, 
delivery vans, taxis and the private vehicles 
of drivers who may decide, for one reason 
or another, that they need their car with 
them and are prepared to pay for the cost 
of the space which they will occupy in the 
central area while standing during the day. 

Ideally, the transport user wants a one- 
dimensional service—from A to B. The 
transport provider, on the other hand, is 
obliged to run a two-dimensional service, 
operating between many A’s and many B’s. 
A and B are factories, warehouses, markets, 
shops, offices, homes, schools and other 
such termini. The traffic flowing between 
them all is either people (singly or in groups) 
or goods. The continued increase of traffic 
seems to be due to a variety of causes, of 
which some of the most significant are 
perhaps: the increase in production and 

























































































productivity; the greater range of products 
and materials; and the desire for freedom 
and independence of movement, leading to 
extended ownership of cars and commercial 
vehicles by individuals and firms. A less 
obvious cause is the increase in the propor- 
tion of non-manual workers; many such 
men and women travel about in the course 
of their work, even if only in a limited area. 
Every day there is a vast web of movement 
as people gather together in groups; some 
of the movements are repeated daily, some 
are new every day. The important fact is 
that these movements are growing in number 
and complexity. It is time they were 
studied analytically so that unnecessary 
movements can be avoided in future. 

To avoid such unnecessary movements 
implies a willingness to control the siting of 
new buildings. Consider the possible effect 
of a typical new building in London—the 
British Broadcasting Corporation’s television 
centre now under construction and to be 
opened in 1961. Hundreds—perhaps thou- 
sands—of vehicles will be using the centre 
every 24 hours. Its location?—by the side 
of a narrow road (Wood Lane), near ope 
of the busiest and most congested road 
junctions in London (Shepherds Bush Green), 
next to the White City Stadium, which 
inevitably has great surges of traffic when- 
ever a meeting is held, and near the beginning 
of one of the main artieries out of London 
(Western Avenue). We can regard that tele- 
vision centre as replacing countless theatres 
which were once the chief form of public 
entertainment, and thus visualise a change 
which is taking place in other industries too 
—concentration and centralisation to make 
the most effective use of modern plant and 
equipment. Yet another traffic-generating 
building—the proposed new exhibition hall— 
is seriously suggested for West London, 
though there are strong arguments for put- 
ting it out near Gatwick Airport. Unfor- 
tunately, much of this concentration centres 
on London and a few other large cities, so in 
place of small patterns of movement dis- 
tributed throughout the country, we have 
one big pattern superimposed on the metro- 
politan maze. 

Thus we are adding to our difficulties, at a 
time when road traffic is increasing, by 
bunching commercial and industrial activi- 
ties together. The national problem is there- 
fore to evolve ways of reversing this tendency. 
We have the advantage of living in a small 
and compact country; then let men live and 
work in their own counties and enjoy the 
plenteous rewards of their labours in civilised 
spaciousness. 
























































Cover Picture.—Checking and pre-setting pipe 
and swivel couplings on an aircraft nose-wheel 
undercarriage prior to fitting a damper. 
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Plain Words 


How difficult it is to complain; how impotent 
one can feel when trying to protest. The 
difficulty seems to increase with increasing 
mechanisation, because the farther we go in 
meeting mass needs the more everyone must 
conform to the predictable average. A la 
carte has to go and give way to table d’héte— 
with only one “ choice’ on the menu. 

I suppose the privilege of complaining is 
like the privilege of having lots of money: 
before the Industrial Revolution and the 
French Revolution there were a few aristo- 
crats who enjoyed both privileges; now we 
all have a little of each—but not much. 
Privilege, like capital, has been spread 
around and inevitably been diluted in the 
process. The Marquis St. Evrémonde would 
drive through the French villages and mow 
down peasant children with his carriage 
wheels. The Charles Darnay of today 
commutes in a tube train, and when he is 
ordered out along with his fellow passengers 
because the train is being rearranged, he 
obstinately refuses to budge but achieves 
nothing except the doubtful glory of having 
his name in the newspapers next morning. 
He is made to look rather silly. The real 
tragedy is that he gives up complaining, 
even when complaint would be justified. 
The power of officialdom is augmented with 
each weakening of the customer. 

Have we here put a finger on one of the 
cardinal difficulties of trade union leaders? 
You cannot expect all the people not to 
protest all the time; there must be some 
occasions when even a mild union member 
will feel like standing on a soap box and 
giving vent to his objections. But he gets 
little satisfaction out of the exercise. He is 
far more likely to produce results if he 
conforms to the general wishes of his fellow 
union members. 

Then again, to protest too often is to 
debase the coinage of protest. The inveterate 
agitator is a bore with a chip on his shoulder. 
Even woyse, the comment that someone 
“doth protest too much” implies that the 
protester has something disreputable to 
conceal. There is also the dilemma of the 
revolutionary. At what point does a 
situation become so intolerable and con- 
stitutional action so ineffective, that protest 
can honestly become revolt, united opposition 
organised conspiracy ? 

To be really effective as a protester you 
have to gain the support of a group. If you 
are very sure of your case and your power to 
win, you can risk the isolation of individual 
protest. If you win, your name may become 
part of the nation’s vocabulary, but if you 
lose you become a joke—and a short-lived 
joke at that. 
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Ending the Dollar Decade 


The acclaim given by the United States’ Press to 
freeing by this country of a large group of dollar 
imports is some indication of the goodwill we 
should have earned by doing the same thing 
before Mr. Robert Anderson, United States 
Secretary to the Treasury, complained at this 
year’s meeting of the governors of the Inter- 
national Bank. 

While British industries attempt to anticipate 
what their American counterparts will be up to, 
it is worth a look at the changed conditions in 
which we shall be beginning the next decade. 

Coming up to this period of 1949 we were 
feeling the first effects of Sir Stafford Cripps’ 
devaluation, the general atmosphere was still 
one of controls at home and in international 
trade, a periodic crisis came around with the 
seasons. Since then the world has on occasion 
beén to the brink of war, with various effects on 
trade, more recently Mr. Khrushchev has been 
to the United States, with problematical effects 
in the market place. 

The conditions for British export trade are at 
present decidedly favourable. The strength of 
Sterling was shown by the recent $250 million 
repayment to the Import-Export Bank, the 
reserves go steadily forward, since the war the 
pound has never been stronger. Not so cheerful 
is the prospect of a European Common Market 
surging ahead to United States’ levels with our- 
selves outside. 

The remaining restrictions on dollar imports 
are to be the subject of further progress, in the 
words of Mr. Reginald Maudling, the president 
of the Board of Trade; the limitations on trade 
with China and the Soviet block are still with 
us: perhaps the next move lies with the Ameri- 
cans and their import controls. 


Non-Trappist Directors 


It requires no feat of the imagination at all to 
visualise a factory gate of the future with the 
office worker going in to attend to his computer, 
the production worker to his automated machine 
line. 

By present standards both men would be 
handling equipment worth many times their 
annual pay, but the hours, holiday, sick pay 
and pension conditions of the office worker 
would be above those of his production line 
brother. Sir Alexander Fleck, firing off a 
modest November the fifth rocket at the annual 
speech day of the Institute of Directors, before 
he retires next year from chairmanship of ICI, 
foresaw the eventual removal of this archaic 
distinction between as he put it, “ staff’? and 
** payroll.” 

Industrial relations, said Sir Alexander, were 
good in places but not nearly so good as they 
could be, although they were much better in 
manufacturing industry than in some others. 
After the experience of the British Oxygen strike 
where the strikers seemed scarcely to know that 
their union and the company had agreed a date 
for the company to make its wages offer, much 
less to know that a back dating agreement had 
been reached, it seems common sense for Sir 
Alexander to see such problems as _ basically 
those of communications. , Individual contact is 
paramount, he observed, and it may be echoed 
that it matters as much for union officials and 
their members as for those officials and manage- 
ment. 

Lord Chandos, former cabinet minister and 
chairman of Associated Electrical Industries, 
made his contribution to the election result 
congratulations and moved on to the point 
that the Institute of Directors were not a collec- 
tion of Trappist monks—for them the Trappist 
vow of silence would be a crime. Using the 


great engineering and other institutions a5 
examples, Lord Chandos gave an indication of 
the future development of the directors’ Institute 
—that time and money should be spent op 
improving and maintaining the standards of 
education and the status of the members. 

With the Labour Party’s challenge defeated, 
for the time being, the long term challenge of 
Russia, and in greater detail China, drew facts 
and figures from AEI’s chairman. 

Fifty-one per cent of all foreign technicians jn 
India are Russians. Behind them, preparing to 
lift their own standards and to go out into the 
uncommitted nations, are all the massive 
numbers of scientific and technical students 
in Russia, 150,000 students in the Moscow 
Academy of Sciences alone, on a five year course, 
with equipment not often equalled and hardly 
surpassed anywhere in the world. 

Lord Chandos was not frightened of com- 
petition under conditions not yet seen in the 
world, but he was frightened that the time might 
come when all this was used for political ends, 
But the living standards of Russia and China 
had a long way to go in being lifted and the 
huge numbers of technically educated people 
leaving the colleges of Russia and China could 
be expected to alter the thought and structure 
of the civilisation they were going to build. 


Russian Reminder 


It may come as a slight surprise to see that a very 
large part of the annual Soviet financial estimates 
on the revenue side is derived from profits tax. 
This figure, 155 milliard roubles for this year, 
just under half the turnover tax, is to rise to 
203 milliards next year, while the turnover tax 
will be slightly reduced. 

Other more detailed changes in the estimates, 
including one milliard more on direct taxes, 
reflect changes in a state which next year will 
be lowering hours of work over wide industrial 
fields, yet at the same time requiring an increase 
of productivity of almost 6 per cent per head. 
These together represent a rise, after the hours 
are allowed for, of 10-5 per cent. 

As the national papers have fully reported, 
consumer standards in the Soviet Union are to 
be allowed to rise. This is seen as the carrot for 
the Russian people in place of the Stalin-style 
stick. Housing alone makes a good example; 
from 68 million square metres completed in 1958, 
101 million square metres are planned for next 
year. 

Another, more detailed view of Mr.Khrush- 
chev’s policies is possible. We are all familiar 
with the arguments of our export industries, 
particularly in the motor trade, that a sound 
and prosperous home market is the first essential 
to expanding abroad. Mr. Khrushchev would 
seem to have been converted. When every 
Soviet worker has his own motor scooter (with 
do-it-yourself droshki kit for the winter?) and 
when the Russian kitchen gleams like the ideal 
home exhibition, then the outward movement 
into South-East Asia, the Middle East and Africa, 
whether of bicycles for peasants or steel rolling 
mills for governments may be expected to 
become rapid indeed. 

The lesson for the West is simple enough. 
We do not have the lead in space flight but 
there is, particularly in America, a vastly higher 
standard of consumption. Whether it is humanly 
possible in a democracy, it is certainly technically 
feasible for the free nations to be first in giving 
the undeveloped countries the means to improve 
their material standards. This is a lead we have 
over the Russians, and the Chinese, but which 
time will presumably erode. 

Although further steps in the right direction 
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with the financial machinery were taken at this 
years World Bank meetings, the Russian 
budget is a timely reminder of their improving 
position. Building up the standards of the 
Russians, and even more the Chinese, looks like 
being a long job. What needs doing for the 
former colonial territories is a long term job too, 
in which the political cost of being overtaken 
would be serious. 


Balloons which Burst 


The US National Aeronautics and Space Admini- 
stration is still ticking over: causing controversy, 
firing rockets, making plans. Its absorption of 
Dr. von Braun and his co-workers (5,000 strong) 
from the US Army Ballistic Missile Agency 
certainly caused a stir; threats of resignation 
became audible. The trouble is that although 
Dr. von Braun will continue to work on the 
development of very large rockets—he has been 
guiding the Saturn project—he now has to do 
so with a non-military budget. At present, this 
is not an attractive proposition. It does show, 
however, that the US is developing a clearer 
idea of the distinction between military rockets 
and research-cum-prestige rockets. The Army 
Saturn project is more of a space vehicle than a 
weapon. By the time the military find a use 
for it they will have the Nova to hand—a rocket 
with the same thrust as Saturn but with a single 
combustion chamber. The fact that Novas 
can be clustered together gives the prospect of a 
vehicle with 6 million Ib thrust and makes the 
Nova a NASA favourite. Even so, this year’s 
budget for the project is only $20 million, 
with the single chamber version four to six 
years away. Left to himself and the Army 
budget, Dr. von Braun could produce the Saturn 
much quicker. 

A more modest branch of the NASA’s activi- 
ties is ballooning. They recently launched a 
sphere and inflated it, at an altitude of 250 miles, 
to a balloon of 100ft diameter. A satellite 
like that could form an ideal mirror for reflect- 
ing u.h.f. transmissions from one side of the 
world to the other. Sir Edward Appleton 
recently suggested that metallised satellites of 
this size would be used for relaying live television. 
He pointed out that neither the present trans- 
atlantic cable nor the one projected for 1961 
could be used for this purpose. The moon is no 
good either, as it does not stay above the horizon 
all the time. A suitable satellite orbit would be 
at about one-tenth of the moon’s distance. It 
would then rotate at the same speed as the earth 
and so seem to be standing still in the sky. 


Motorway £ s. d. 


If there was any sign of a shortage of ammunition 
for those shooting at the Government for not 
trebling its present spending on the roads it 
disappears before the findings of the economic 
survey of MI produced by the Road Research 
Laboratory and the University of Birmingham. 
The survey was carried out in 1955 on roads 
that are now being affected by the London- 
Birmingham special road. Assumptions were 
made about motorway use, partly based on 
foreign experiences. Calculations have since 
been made to allow for the increased traffic on 
the roads and the impressive weight of the results 
are not invalidated by the date of the enquiries. 
Asking whether a motorway can be afforded 
is about on a level with asking during a war if 
there is enough money for the Navy, but in fact 
the calculations here are not likely to upset the 
most blinkered accountant. Capital cost of M1 
is put at £23,300,000 and maintenance at £200,000 
a year. The returns on this from savings to 
transport users have been estimated. The 
motorway is likely to generate traffic by its 
novelty, convenience and so on, and this factor 
will increase these savings by around 15 per cent. 
Allowing for reductions in non-working time, 
set as high as between a 54 per cent and an 
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84 per cent return, and the effect of traffic growth 
on time savings, the joint report foresees a 
return of between 10 and 15 per cent during 
1960. Looking further ahead the report esti- 
mated the rate of return in 1965 as between 
17-6 and 27-3 per cent. This would be equiva- 
lent to repaying the capital and accumulated 
interest in from six to eight years. 

Under the heading final assessment the report 
does some highly odd looking conjuring with 
consols and rates of interest. It claims that for 
the building of the motorway to have been 
worthwhile the rate of return must be greater 
than the current rate of interest. Where this 
observation leads is hard to see since industrial 
stagnation, with the roads an unproductive log- 
jam, is likely to be accompanied by higher interest 
rates than those to be found in a country like 
Western Germany with a good road system and 
an Al economic vitality. 


Room at the Top 


Experience in building up the industrial group 
of the Atomic Energy Authority, in 13 years, to 
22 senior professional staff and 250 other 
professional staff shows that over-specialisation 
is taking place without regard to the best direction 
of the specialist, and also that the engineer, 
particularly the civil engineer, does not realise 
what the process industry has to offer. 

These conclusions were stated by Mr. Arthur 
Clifford Hartley, for 35 years an oil industry 
engineer, now a consultant to consultants and 
this year’s president of the Institution of Civil 
Engineers, in his presidential address. 

The new president emphasised the very great 
need for an adequate number of engineers who 
are prepared to take over the wider responsibilities 
in the processing industries, and whose ambitions 
are not limited to concentration on specialist tech- 
niques. The opportunities of the processing 
industries were not sufficiently well known to 
engineers, although their significance in the 
economic future of the nation could hardly be 
more crucial. 

Mr. Hartley saw an urgent need that the ever 
more complicated techniques that go into 
modern plant should be met with a sufficiency 
of engineers for the processing industries who can 
see to it that the new plant is fully competitive 
with other countries. If engineers were not 
available in large enough numbers to direct those 
engineers carrying out this work, then it would 
be controlled by accountants and administrators, 
which the new president was sure would be 
agreed to be not in the best interests of industry. 

In the rapidly growing petrochemical industry 
the need for engineers to fill senior positions was 
equally important and in the oil industry itself, 
where Mr. Hartley, speaking from long years of 
experience, predicted a capital investment of 
£500,000 million over the next ten years, foresaw 
also an urgent need for highly qualified engineers 
with initiative and imagination able to move up 
and become the organisers and leaders. 

Unfortunately this demand was being much 
better met in Russia and the United States than 
here. For every 10,000 of the population the 
rate of training of scientists and technologists in 
Russia is 6, in the United States 3-75 and in 
Britain 3. 

Mr. Hartley called up from 1906 a quotation 
from Sir Alexander Kennedy, that year’s presi- 
dent of the “ Civils,’ which relates closely to 
present arguments. Sir Kennedy was against 
package deals in which a firm does both the 
construction and the consulting on a project. 
This has led to a great deal of wasted effort by 
firms, only one of whom can succeed, all drawing 
up and submitting plans. The tendency towards 
these deals appeared now to be reversing. Mr. 
Hartley recalled the recent decision of the 
World Bank not to allow the same firm to do 
both the contracting and the consulting. 

This is a decision which is bound to carry 
great weight with the governments of the younger 





Letters to the Editor 





INFORMATION OFFICERS 
OR LIBRARIANS ? 


Sir, I have read Miss I. M. Slade’s article on 
information officers in industry with great 
interest and I hope that it will be seen by senior 
executives in all types of industrial organisation 
where an efficient information service has not 
yet been established. In my view her appraisal 
of the value of this service is excellent and she 
has emphasised many important aspects of it. 
(ENGNG., 23 Oct. °59, p. 374.) 
Unfortunately, however, her statement that 
“the Library Association examinations are 
heavily biassed towards public library work and 
are largely irrelevant to the sort of information 
department described here’’ is out of date and 
therefore misleading. Immediately after the 
Second World War, the Library Association set 
up a special sub-committee to review the exam- 
ination syllabus in the light of developing post- 
war conditions and invited representations from 
interests in the library and information fields, 
including Aslib. The result was a much wider 
syllabus, effective from 1950, making provision 
for many specialised alternatives in the final 
examination. Papers on the literature and 
librarianship of a wide field of subjects, including 
science and technology, chemistry and chemical 
technology, engineering and building, mathe- 
matics and physical sciences were introduced to 
supplement the old paper on the administration 
of special libraries and information bureaux. 
This year a new paper on presentation and 
dissemination of information has been added. 

An interesting paper “ Training for Scientific 
Information Work in Great Britain,” by B. I. 
Palmer, F.L.A., and D. J. Foskett, M.A., F.L.A., 
was prepared for, and considered at, the Washing- 
ton Conference on Scientific Information in 
November, 1958. I shall be glad to send a copy 
to the management of any firm or organisation 
contemplating the appointment of a librarian 
or information officer. 

Yours faithfully, 
H. D. Barry, 
Secretary. 

The Library Association, 

Chaucer House, Malet Place, London, WC1. 
5 November, 1959. 


Sir, The recent article by Miss l. M. Slade on 
information services contains much that is good 
sense, but she is under the false impression that 
what she describes is something other than 
librarianship. 

This is not so. The qualities she mentions: 
** specialist in finding information,” ‘* extensive 
knowledge of where and whom to ask for 
details,” “‘ wide general knowledge,” are all 
extremely likely to be found in the person of a 
librarian, more so than in the person of a 
** subject specialist ’’ with no previous experience 
of the profession. The syllabus of the Library 
Association will have done much to give him these 
qualities. Let no one in authority in any indus- 
try suppose that Miss Slade’s comments are in 
any way based upon fact. They are the com- 
ments, repeated parrot-like, of those who have 
never undergone a course of study based upon 
this syllabus, or those who have never been 
successful on such a course and blame the 
syllabus for their downfall. 

Certainly in the past the syllabus was biassed 
towards public libraries but this has _ been 
gradually remedied until today the student has 
sufficient choices to be able to take what amounts 
to a course in special librarianship. This course 
is that for the registration examination of the 
Library Association. The groups of this exami- 
nation with the relevant choices are as follow: 

Group A: Cataloguing and classification. 

Group B: Bibiliography and assistance to 
readers—the latter half of this part is con- 
cerned entirely with sources of information 
and their use, that is, with “* informative work.” 

Group C: Organisation and administration 





countries and with international corporations. 





Continued on next page 































































































































































New Plant and Equipment 





TUBE’ EXPANDER 


Automatic 
Torque Control 


Tre Wicksteed Mark IV _ electric 

automatic torque control unit has 
been designed to limit the torque 
applied to a tube expander to meet the 
required conditions. It is claimed that 
the tool will give consistent expansions 
with a rapid rate of working. 

A conventional drill type of expander 
is used which has an automatic reverse 
on the completion of the expansion. 
Tie equipment is supplied for either 
100-110V or 210-240V a.c. 40/60 cycles. 
A voltage variation compensation control 
is incorporated. The range of tubes 
that has been successfully expanded by 
this equipment is from # in to 1 in o.d. 
This range may be slightly extendea due 
to variations in wall thicknesses and 
materials involved. 

The control unit is housed in a steel 
case measuring 14 in by 9 in by 6in and 
weighs 19lb. The torque setting has a 
separate lockable lid so that accidental 
alteration or tampering is avoided. 
The motor has provision for stopping 





emergency which overrides the automatic 
control. The reversing is carried out by 
relays which come into action as the 
expansion operation is completed. 
Standard equipment includes a volt- 
meter and voltage variation adjustment, 
mains warning light, voltage range 
selection plugs, spare fuses, lengths of 
cable and plug, expander motor, one 
adjustable ball bearing thrust type 
expander with its spares, and three sizes 
of coupling adaptors. It is claimed that 
the method of controlling the expansion 
by limiting the torque is the best for 
obtaining correct tube conditions. 
Charles Wicksteed and Company Limited, 


SMALL CENTRELESS 
GRINDER 


Hand or Automatic 


HE number 0 centreless grinder is the 
latest addition to the Wickman- 
Scrivener range. It has a nominal 
capacity of 0-020in to jin diameter 
and upwards. 

The basic machine is hand operated 
but a controlled cycle attachment can 
be added. This latter provides semi- 
automatic plunge grinding and consists 
of an auto infeed cam slide attached to 
the upper bed of the machine and a 
separate self-contained power unit con- 
sole connected to the machine by hydraulic 
hoses and plug-in flexible connections. 
It is shown attached in the illustration. 

The machine has been designed basic- 
ally for low cost and versatility. It 
has a maximum wheel opening of 1} in 
and a working height to the grinding 
wheel centre line of 37 in; grinding wheels 
are 12in diameter with 3 in width and 
the control wheel is 7 in diameter. The 
grinding wheel speed is 1,806 r.p.m. and 
the control wheel speeds are 23, 30, and 
39 r.p.m. (working). 
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Stamford Road Works, Kettering. 





The base is of cast iron and the 





Continuing Letters to the Editor 


—one can specialise in ‘“‘ University and 
special libraries.” 

Group D: Literature of a special subject. 
Here the student can choose “literature and 
librarianship of science and_ technology,” 
which includes compilation and dissemination. 


A recent addition to the syllabus is in Part 4 
of the final examination—* dissemination of 
information.”” Most of the syllabus changes 
which have taken place have been agreed to 
between Aslib and the Library Association. 
These subjects can be studied at schools of 
librarianship throughout the country and New- 
castle School of Librarianship which serves this 
area offers all the above special choices. This, 
of course, is not to say that the Library Associa- 
tion can now rest on its laurels. This is not so, 
and the majority of its members are aware of 
this, even though its council takes a great length 
of time to get used to new ideas. 

Miss Slade goes on to “ amplify ’’ her state- 
ment and makes a ridiculous blunder. ‘* The 
number of books required by all but the largest 
of companies,” she writes, “is seldom large 
enough to need the special techniques for classi- 
fication that have been developed primarily for 
large collections such as public libraries.” Is 
Miss Slade really serious or is she (as we very 
much fear) simply throwing in this ‘‘ amplifica- 
tion ” to influence those readers of ENGINEERING 
who are not likely to know the difference between 
cataloguing and classification? Surely Miss 
Slade knows that these techniques can be applied 
to material other than books, surely they are in 
use at the British Iron and Steel Research Asso- 
ciation in this way; and is Miss Slade seriously 
unaware that it is not the sheer mass of books 
which is classified but their subject content? 
The developments which have taken place in 
classification techniques in recent years have 
been directed principally towards materials other 
than books. 

Another peculiar statement of Miss Slade’s 
is that an “ information officer’ should control 
the library. A strange situation indeed where 
someone with no qualifications for either informa- 
tion work or librarianship is in control of both 
services! 

Let firms take heed of the experience of a 
northern firm which appointed in succession two 
** subject specialist ’ graduates. The second was 
finally dismissed and a librarian was appointed. 
After 15 months of hard reorganisation, his house 
is now in order and the management is satisfied. 
There are many other points in Miss Slade’s 


article which deserve discussion, particularly 
those relating to functions, but these have occupied 
the profession for years and are very well stated 
by Mr. D. J. Foskett in his Information Service 
in Libraries published last year. 
Yours faithfully, 
M. BERKELEY (Miss), A.L.A., Librarian, 
Stockton/Billingham Technical College. 


N. M. TuLty (Miss), A.L.A., Librarian 
Easington Technical College. 


A. CLARKE, A.L.A., Librarian, 
Consett Technical College. 


M. J. HARKIN, A.L.A., 
Grovehill Branch Library, Middlesbrough. 


R. Hinpson, A.L.A., Librarian, 
Whessoe Limited, Darlington. 


A. THompson, A.L.A., 
Hebburn Technical College. 


T. D. Witson, A.L.A., Librarian, 
Nuclear Research Centre, C. A. Parsons and 
Company Limited, Newcastle upon Tyne. 


G. WORTHINGTON (Miss), A.L.A., 
Librarian, British Chrome and Chemicals. 


5 November, 1959. 


JUNIOR ENGINEERING IN THE USA 


Sir, We are indeed most appreciative of your 
efforts in our behalf in the matter of that very 
excellent editorial, Plain Words, which appeared 
in the 21 August issue of ENGINEERING. We 
have received in this National Office the most 
gratifying response to this unique article. Please 
convey our heartfelt thanks to the writer, 
Capricorn. 

There have been a number of inquiries sent 
directly to this office as a result of your editorial. 
We have sent sets of our publications to the 
people concerned. When and if some of these 
chapters do materialise, we will indicate this to 
you. We look forward to a very friendly 
cooperation and interchange of information 
among the chapters in the United States and other 
countries with those which we hope will be 
established in England. Many thanks. 


Respectfully, 
RICHARD T. FALLON, 
Executive Director. 
JETS Inc., 
Junior Engineering Technical Society, 
Box 589, E. Lansing, Mich., USA. 
20 October, 1959. 











grinding wheel head is integral with the 
superimposed bed. The wheel spindles 
are nitralloy steel and run in plain hard- 
bronze bearings. An anti-friction slide 
is available as an extra. The microsizer 
gives increments of tenths up to 0-0005in, 
A separate hydraulic power trueing 
attachment is provided for each wheel, 
Stepless variation of the traverse rate of 
both diamonds is also included. Arthur 
Scrivener Limited, Tyburn Road, Bir- 
mingham 24. 


PNEUMATIC GAUGE 


Basic Unit 
System 


Moet 91 “ building block ” is a basic 
unit for use in any pneumatic 
gauging equipment, where the prime 
function is to operate sorting devices or 
to control machines, and where a size 
indicator is only necessary for setting 
purposes or to make occasional checks 
of actual part sizes during a machine run. 
In the case of multi-dimensional 
automatic gauges, it is only necessary to 
have a single size indicator that can 
readily be connected to any measuring 
circuit. Such a circuit is the “91,” 
which consists of a chassis housing a 
complete pneumatic circuit together with 
either two or four adjustable pressure/ 
electric relays. The control signals are 
given by slave electrical relays which also 
provide signal lights on the front of the 
chassis. 

A multi-dimensional gauge is made 
up of the necessary number of * building 
blocks”’ together with a single size 
indicator. To connect any pneumatic 
circuit to the indicator it is simply 
necessary to operate the toggle valve on 
the front of each building block. This 
lever and the signal lights mentioned can 
be seen in the illustration. 

In manual inspection gauges, a similar 
construction can be employed. The light 
signals show the condition of the work- 
piece, and the size indicator is available 
to give quantitative readings when 
required. 

The model 91 operates from a mains 
supply at 230/250V 50 cycles, and the 
changeover type contacts on the slave 
relays are rated at SA 250V a.c. Air at 
any pressure between 60 and 150/1b 
per sq. in is required for the pneumatic 
gauging circuit. Teddington Industrial 
Equipment Limited, Sunbury-on-Thames, 
Middlesex. 
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ECCENTRICITY 
MONITOR 
For Extruded Cables 


T* Addison eccentricity gauge is used 
to show how the conductor of 
an extruded cable varies from the centre. 

The system is made up of eight units, 
the most common combination being 
that illustrated. This comprises one 
gauge head, two indicator cabinets for 
horizontal and vertical eccentricity, and 
one cathode ray display unit which sums 
the information and shows pictorially the 
position of the eccentricity. To these 
may be added a selector switch unit; 
an indicator unit with warning signals; 
a recorder; and an automatic control 
unit for correcting the position of the 
die head. 

The gauge head (there are two sizes) 
has self-aligning sintered steel electrodes 
mounted at right angles. These measure 
the capacity between the conductor and 
the sheath of the cable as it passes 
between them. The signal in the form of 
demodulated unbalance currents is indi- 
cated on moving-coil meters and dis- 
played on the cathode ray tube. The 
bridge can be calibrated and set for zero 


HIGH SPEED 
GRINDERS 


120,000 r.p.m. 


URBODYNE air-driven grinders are 
designed to run at speeds up to 
120,000 r.p.m. unloaded. The tradi- 
tional impulse turbine wheel has been 
replaced by a more efficient rotor. 

There are two models. The RT751/1 
is a small machine with a free running 
speed of 110,000 to 120,000 r.p.m., tak- 
ing an air consumption of 3 to 3-5 cu. ft 
per minute. It weighs 5 oz. 

The RT142/1 is a more powerful 
machine which runs free at 85,000 to 
90,000 r.p.m. and has an air consump- 
tion of 7 to 8-Scu. ft per minute. It 
weighs 14.0z. Both operate from an air 
supply of from 80 to 100 1b per sq. in. 
The larger measures 7-7 in overall and 
the smaller 53 in. 

The grinders are claimed to give a 
very high power output in relation to 
their air consumption. Low friction 
bearings have been developed to suit the 
small nose diameters. It is recommended 
that they should be run in conjunction 
with some type of oil-fog lubricator and 
air filter to ensure a long life. These 


PAINT 
SPRAYER 


Airless System 


Ow available in this country is the 

Graco range of equipment of 

which one item is the Hydra-Spray paint 
sprayer. 

The unit operates by means of high 
hydrostatic pressures and does not use 
compressed air for the projection of the 
paint. The pressures reached vary from 
1,000 to 3,000 Ib per sq. in. These are 
achieved by the use of a reciprocating 
double-acting air motor coupled by a 
connecting rod to a reciprocating double- 
acting pump which multiplies the fluid 
pressure to 20 times the applied air pres- 
sure. A Teflon tube, reinforced with an 
external stainless wire braid, connects 
the pump to the gun. The tube has a 
bursting strength of 10,000 Ib per sq. in. 
The spray gun is fitted with a tungsten 
carbide nozzle to resist the erosion of the 
paint passing through. At no time is 
the pressure in the paint container above 
atmospheric. 

The model shown is a truck-mounted 
unit which is supplied with a 10 US 
gallon pail, 15 ft of hose for air supply, 
and 20 ft of pressure hose. The maxi- 








while the cable is passing. A very high 
stability is claimed. Addison Electric 
Company Limited, 10-12 Bosworth Road, 
London, W10. 





can be supplied by the firm. Either 
carbide or high speed steel burrs can be 
used. Turbomachines Limited, Station 
Road, Dorking, Surrey. 


mum length of pressure 
Alfred Bullows and Sons Limited, Long 
Street, Walsall, Staffs. 


hose is 80 ft. 
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New Plant and Equipment 


ADJUSTABLE 
HANDSAW 


Cuts Wood or Metal 


A SAW that will cut wood or metal with 

equal ease is the No. 66 that has 
been added to the Eclipse range of tools 
and fittings. 

It is particularly useful when cutting 
wood such as old floor boards that may 
contain nails or screws, for these will 
not damage the blade. Furthermore, 
the angle of the blade is adjustable so 
that odd corners can be reached. 

The blade, 16in long, is made of 
tungsten steel and has been given a 
taper to facilitate sawing in confined 
spaces. In addition, by slackening a 
wing nut on the handle it is possible to 
alter the angle of the blade with relation 
to the handle. For this purpose there is 
a series of grooves and projections that 
allow a choice of nine positions. The 
wing nut is captive on the screw and so 
cannot be lost. Blade replacement is 
stated to be simple. 

The saw has been tried out on many 
materials such as hard and soft wood, 
hard rubber, plastics, copper, steel, brass 
and aluminium, all of which were cut 


INJECTOR 
TESTER 


Enclosed Cabinet 
A NEW injector test cabinet is totally 
enclosed so that it can be used in 
the open shop. 

It is designed particularly for use in 
garages and workshops where mainten- 
ance work is carried out on diesel 
engines. From the operator's point of 
view it is said to afford protection from 
the effects of spray and to promote 
cleanliness in the workshop. Perspex 
all round allows the spray to be watched, 
and a sliding panel gives easy access to 
the interior. 

Pressure is applied by a pump and is 
indicated on a gauge. A firm base is 
said to give great rigidity for pump 
operation. Room is left within the 
cabinet for making adjustments to the 
injector on test and all standard sizes 
can be accommodated. Apart from 
preventing the escape of fumes the enclo- 
sure also prevents the ingress of foreign 
bodies. 

Two alternative designs are available; 
one for mounting on a work bench as 
illustrated, and the other standing on 
a pedestal. Both are provided with a 


LIGHT ALLOY 
CONTAINERS 


Welded and Hardened 


ROLLEY containers of welded and 
hardened light alloy are now being 
made in a range of sizes. 

The containers are fabricated from 
aluminium alloy which is heat hardened 
after forming, resulting in a tough hard 
surface that is as clean to handle as 
glass, and is said not to mark. They 
can be sterilised under the highest 
standard temperatures without harming 
the surface. 

The trolleys are said to be about half 
the weight of steel ones of the same size, 
and also to be cheaper. They are 
mounted on a strong lightweight chassis 
which is fitted with tapered bearing 
castors all of non-corrodible material. 
The containers are liquid tight. 

A draining tap in the base facilitates 
emptying and cleaning the container. 
A loose diaphragm plate can also be 
fitted to keep the contents free from 
contact with draining water and other 
fluids. Dimensions range from 274 in 
by 22 in by 23 in to 394 in by 27} in by 
15} in. Light Alloy Construction Limited, 
Mowden Hall, Darlington, Co. Durham. 
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New Plant and Equipment 





The Building Exhibition 


On Wednesday, 18 November, Lord John Hope, the Minister of Works, 


will open the Building Exhibition at Olympia, London. 


open until 2 December. 


It will remain 


There will be more exhibitors this year than in any of the 64 years 


history of the exhibition, including many from overseas. 


Over 500 


competitors are taking part in the apprentice competition which has 


been held regularly since the war. 


Colour will have great prominence. 


Much in evidence at the exhibition will be methods of insulation of 
buildings following the Thermal Insulation (Industrial Buildings) Act 
of 1957. Machinery is also playing a bigger part each year in the building 
industries generally and so, that too, will be well displayed. In this article 
some of the items to be shown are described; more will be given in the 
issue of 27 November which will also have a special building supplement. 


TWO SPEED DRILL 


HE RP2 is a two-speed electric drill 
for all general purpose work up to 
, in. 
The drill is designed with a pistol grip 
and trigger-operated switch. A quick- 
release button on the switch locks it on 
for continuous drilling. The chuck will 
take all sizes of drill up to 4 in diameter 
and operates on a self-tightening system 


on 


CONCRETE MIXER 


Batch Time of 
30 Seconds 


Tr is claimed that the Plowmixer 

incorporates a new system for mixing 
concrete. The machine has a cylindrical 
body with Diamite liners and a central 
horizontal shaft. The specially shaped 
blades at each end of this shaft work the 
mix to the centre where it is kneaded 
by curved paddles. The paddles also 
discharge the mix and leave the drum 
clean for the next filling. 

The capacity of the machine is 10 cu. ft 
per batch and the batch mixing time is 
30 sec. Power is supplied by a two 
cylinder diesel engine of approximately 
15 h.p. 

In addition to producing the usual 
types of concrete, the Plowmixer will 
handle mixes to 0:35 water to cement 
ratio; as well as lean mixes and stabilised 
soil preparations. 

Loading is done by a 15 cu. ft capacity 
runway type hopper with a system of 
chain drives and wire rope. A 14 gallon 
float controlled water tank automatically 
discharges the correct amount of water 
to the drum for each mix. 


WIDE BELT SANDER 


Top and Bottom 
Surfacing 


"T IMESAVER Speedsanders are being 

offered in two types: one for top 
surfacing where the work belt approaches 
the work from above, and the other for 
bottom surface sanding where the belt 
approaches from below. 

Models of the two wide belt machines 
can be placed in tandem so that work 
pieces can have both the top and bottom 
surfaces sanded in a continuous opera- 
tion. 

Variable feeding speeds up to 100 ft 
per minute are provided on the 24 in 
and 50 in machines and up to 54 ft per 
minute on the 18 in Junior model. It is 
claimed that a very fine finish can be 
obtained. The contact roll is helically 
grooved and covered with rubber; it is 
said that the long belt runs cool, and 
the tracking device coupled with the 
high belt speed eliminates vibration. 
Tensioning and tracking are carried out 
mechanically on the 18in and 24in 
machines but pneumatically on the 50 in 
version. On the large machines an addi- 
tional feature is provided in the form of 


which while providing a rigid grip is 
quickly opened by hand. 

The two speeds are 420 r.p.m. and 
1,200 r.p.m. The changeover is effected 
by a push-pull button on the drill. The 
lower speed is correct for penetrating 
masonry using a Durium drill and the 
higher for most other work. The drill 
is supplied with 9. ft of three-core flex. 
Rawiplug Company Limited, Cromwell 
Road, London, SW7. 





The discharge of the machine is 42 in 
above ground level which is said to be 
suitable for most makes of dumper. 
Provision is made for the incorporation 
of a batch weighing plant for semi- 
automatic operation and also for 
mechanised loading from a _ dragline 
scraper. The weight of the mixer is 
approximately 3 tons. 

Other special claims are rugged con- 
struction, simple maintenance require- 
ments, good accessibility, and the fact 
that there is only one control lever for 
both the hoist as well as for brake 
mechanisms. Frederick Parker Limited, 
Viaduct Works, Catherine Street (Exten- 
sion), Leicester. 





a polishing platen placed immediately 
behind the contact roll. This allows 
rough and finish sanding operations to be 
carried out in a single pass. While the 
underside of the work is being surfaced 
the upper side is visible so that damage 
can be avoided. Thomas White and 
Sons Limited, Laighpark, Paisley. 
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TRACTOR 
SHOVEL 


Disc Brakes on all Wheels 


ouR wheel drive and fade-free disc 

brakes on all four wheels are special 

features of the 455T front end loader 
tractor shovel. 

The machine is powered by a Leyland 
90 h.p. engine and the drive is taken 
through a Schneider torque converter to 
a power shift gearbox. This box has 
been designed so that all the hydraulic 
clutches are accessible from the outside 
of the casing thus easing maintenance 
problems. The engine and gear box can 
be removed as individual components 
without complete dismantling. Plane- 
tary-drive axles are used and the rear 
wheel steering is power assisted. 

The bucket has a capacity of 1 cu. yds 
and is fitted with 44in crowd jacks 
acting directly on the bucket, giving an 
improved breakout force. The four 
earth mover tyres are 1,300 by 24 and 
are said to be matched to the gear ratio 
and all-up weight to give the tractor 
maximum draw-bar pull and traction in 
soft going. 

Disc brakes are used for the first time 


GROUT PUMP 


Adjustable Pressure 
Control 


M Pett ZH 50 grouting pump will 
work at pressures adjustable from 
zero to 1,700 lb per sq. in. Any type 
of prime mover can be used, but electric 
or compressed air is recommended. 
Pumping is performed by a double 
acting piston which has a spring loaded 
switchover mechanism to ensure mini- 
mum pressure fluctuation at the ends of 
the strokes. With a 10h.p. motor 
running at 2,840 r.p.m. the pump 
capacity with a standard 110 mm liner 
is 11 gallons per minute at 1,000 Ib per 
sq. in. With an alternative 80 mm liner 
the delivery is 5-7 gallons per minute at 
1,700 lb per sq. in. For smaller require- 
ments it can be fitted with a 5 h.p. motor 
running at either 2,900 or 1,420 r.p.m. 
Alternatively, an 8 h.p. compressed air 
motor running at 3,000 r.p.m. can be used. 
The piston has a stroke of 7in and 
will work up to 31 strokes per minute. 
The hose connections for both delivery 
and suction are lin. Guided ball valves 
are used with replaceable hardened steel 
balls and ball seats that will work satis- 


PASSENGER 
HOIST 


600 ft Lift 


ERSONNEL conveyance to levels of 
scaffolding up to heights of 600 ft 
is the purpose of the Skymaster hoist. 

The counter-balanced sheave driven 
elevator consists of a cage, counter 
weight, winding gear and mast assembly. 
Simplicity of erection is claimed. Two 
independent lifting-ropes of wire are 
used providing an ample factor of safety. 
Limit switches are fitted for stopping 
at the ultimate landings. Interlocks 
prevent the operation of the elevator 
when the cage doors are open and 
similarly it is only possible to open the 
doors of the landing at which the cage has 
stopped. An _ instantaneous stopping 
device is fitted both to the cage and the 
counter weight, and there is also a 
gradual brake for overspeed. 

The elevator has capacity for 8 men 
or 1 ton of goods with two elevating 
speeds: 165 ft per min for running and 
55 ft per min for accurate levelling at 
landings. The model shown can be 
free standing to a height of 75 ft, or will 
reach 207 ft when bolted to a base and 
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in equipment of this size, it is said; [ft 
came about as a result of the loss of 
braking experienced when expanding 
shoes were used in deep mud and water, 
Disc brakes, it is claimed, do not fade 
irrespective of working conditions. 

The cab has been designed for a high 
degree of driver comfort. It is made of 
glass fibre laminate. For ease of access 
there are sliding doors on both sides and 
there is a large window area for good 
visibility. This model brings the Bray 
range of four-wheel-drive shovels up to 
nine machines to cover the requirements 
of general industry. Bray Construction 
Equipment Limited, Faggs Road, Feltham, 
Middlesex. 





factorily even with coarse material. 
Liners and piston rods are chromium 
plated and honed. The piston is moved 
by hydraulic pressure, the hydraulic 
pump being driven from the prime mover 
by V-belts. Delivery pressure control is 
incorporated in the hydraulic drive. If 
the back pressure exceeds that set on 
the control the ram merely stops in its 
travel. 

The weight of the pump without the 
prime mover is 400lb and its overall 
dimensions are 56 in by 26 in by 264 in. 
It is stated that it can be handled by two 
men and only one operator is needed. 
Craelius Company Limited, 11 Clarges 
Street, London, W1. 
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supported at landing level. A.C.E. 
Machinery Limited, Porden Road, Brixton, 
London, SW2. 
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MINISTER FOR SCIENCE 


One of the most progressive and interesting 
features referred to in the Queen’s Speech on 
77 October was the creation of a Minister for 
Science. This office is to be annexed to that 
of the Lord Privy Seal, to which Viscount 
Hailsham, Q.C., has been appointed. Questioned 
later about the scientific responsibilities devolving 
upon Lord Hailsham in his new role and the divi- 
sion of these responsibilities with ministers 
having seats in the House of Commons, Mr. 
Harold Macmillan, the Prime Minister, informed 
Mr. Roy Mason (Labour) that Lord Hailsham 
was responsible for the Council for Scientific and 
Industrial Research, the Overseas Research 
Council, the Agricultural Research Council, the 
Medical Research Council and the Nature 
Conservancy. 

He was also chairman of the five Privy Council 
committees to which the research councils re- 
ported, namely, the committees for scientific and 
industrial research, overseas research, agricultural 
research, medical research and nature conserv- 
ancy. As Minister for Science, he would also 
exercise ministerial functions under the Atomic 
Energy Acts and would possess general super- 
visory powers over the programme of space 
research at present being devised under the 
direction of the steering group presided over by 
Sir Edward Bullard. 

Other ministers, Mr. Macmillan stated, would 
remain responsible for the scientific establish- 
ments within their own departments. At the 
same time, the Minister for Science would be 
responsible for broad questions of scientific 
policy outside the sphere of defence and would 
be advised by the Advisory Council on Scientific 
Policy on general questions which related to the 
whole field of civil science. 

Later, the Prime Minister told Mr. Frederick 
Peart (Labour) that he had transferred his 
responsibility for the United Kingdom Atomic 
Energy Authority to the Minister for Science. 
For the past three years the Authority had been 
under his direct control and he felt that it 
was a burden which it was unnecessary for him 
tocontinue to hold. In the House of Commons, 
Sir David Eccles, the Minister of Education, 
would be responsible for questions concerning 
atomic energy, the Department of Scientific and 
Industrial Research and general science. Space 
research would be dealt with by Mr. Duncan 
Sandys, the Minister for Avaition. 


NEW THAMES BRIDGE 


Another feature of the new Parliament was the 
formation of a Ministry of Aviation and the 
removal of aeronautical matters from the former 
Ministry of Transport and Civil Aviation, which 
latter will be concerned in the future with land 
transport only and will be known as the Ministry 
of Transport. 

No fewer than six questions were put to the 
new Minister of Transport, Mr. Ernest Marples, 
respecting the Staines-Runnymede road bridge 
across the Thames. Most of the members 
involved, who included Mr. George Strauss 
(Labour) and Mr. Austen Albu (Labour), were 
concerned about the design and felt that a more 
modern structure, in keeping with recent tech- 
nical developments and in harmony with present- 
day aesthetic tastes, would be preferable. 

Dealing with these matters, Mr. Marples said 
that the original design had been prepared in 
1939 by Mr. H. W. FitzSimmons, as consulting 
engineer, and Sir Edwin Lutyens as consulting 
architect. When the project was revived in 
1957, the possibility of adopting an alternative 
design was considered but, in view of the historic 
importance of Runnymede and Sir Edwin 
Lutyens’s close association with developments 
there, it was decided to retain the elevation of 
the original design. The engineering side of the 
structure, however, had been completely designed 
to modern standards. 

The alternative outline scheme for the bridge 
Submitted by the Alderton Construction Com- 
Pany was carefullv considered both by the 


consulting engineer, who was independent, and 
the department’s own bridge experts. In both 
their views, the outline scheme fell short of being 
a sound alternative. The original decision was 
taken partly on the historic nature of the site. 
There were several reasons for retaining the 
original elevation. Once a decision had been 
taken that a certain type of bridge was necessary, 
the scope for design was limited by that decision. 


BRIDGE DESIGN PANEL 


As part of the current road-building programme, 
a large number of bridges designed by indepen- 
dent consulting engineers and county surveyors 
were being built. In this connection, said Mr. 
Marples, full use was being made of the latest 
engineering techniques. He had not yet seen 
many of these bridges, but he proposed to do 
sO as soon as possible. 

He also proposed to see for himself the latest 
methods of design and construction being 
adopted abroad. In making these inspections, 
he would be accompanied, and advised by, 
independent leading designers from this country. 
He had already asked the President of the 
Institution of Civil Engineers to nominate a panel 
of such independent advisers. Until he had made 
these inspections, he preferred not to commit 
himself on any particular method of obtaining 
designs, but he was already considering whether 
different methods of obtaining designs should 
be used, including the holding of open com- 
petitions. 

Another matter to which attention was drawn, 
by Mr. David Price (Conservative), was the way 
in which the Ministry of Transport appointed its 
consulting engineers. Mr. Marples said that 
some balance and perspective should be shown 
on that aspect of the problem. British civil 
engineering consultants were first class and had 
performed first-rate work all over the world. 
There was no doubt about that. He thought he 
had made a good move by going direct to the 
President of the Institution of Civil Engineers 
and asking him for a list of selected consultants. 
The great thing about civil engineers was that 
they specialised. The Ministry were trying to 
find a panel of young consultants who had both 
designed and constructed bridges. 


NUCLEAR PROPELLED SHIPS 


Much interest was shown respecting the progress 
being made in the development of nuclear- 
propelled merchant ships. Mr. Marples told 
Dame Irene Ward (Conservative) and Dr. J. 
Mabon (Labour-Cooperative) that the sub- 
committee which was appointed to make a tech- 
nical appraisal of the different reactor systems 
designed for use in merchant ships had presented 
their report and the Government were considering 
the recommendations which the subcommittee 
had made. 

Mr. Patrick Wall (Conservative) pointed out 
that people had been waiting for the report for 
some months and suggested that not much more 
could be achieved by experiment until there was 
a nuclear reactor at sea and real practical tests. 
He asked the Minister to undertake that such 
tests should be carried out as soon as possible 
and Mr. Marples expressed his agreement. He 
also agreed with Dame Irene that the great thing 
in these matters was to have an experiment and 
to see how it went. 

The question was what was the experiment to 
be. He quite agreed that the first thing to do 
was to try something out. If it failed, it was too 
bad; but, if it succeeded, then something more 
should be built upon what had been achieved. 
He told Mr. Fenner Brockway (Labour) that he 
could not indicate when the Government were 
likely to come to a decision on this matter, but 
he assured him that there would not be any 
undue delay. 


EXHIBITION CENTRE IN LONDON 


Reference was made by Mr. Gerald Nabarro 
(Conservative) to the report made by the 





In Parliament 


Federation of British Industries urging the 
creation of a £10 million trade exhibition centre 
in London. He described the existing major 
exhibition sites in London as being inadequate 
and obsolescent and said that there was a need 
to further expand the export trade in British 
goods. It was necessary that the President of 
the Board of Trade should bear in mind that 
Britain’s present west European industrial com- 
petitors notably the West Germans, had already 
installed during the post-war years fully-equipped 
exhibition sites. These sites were very much 
more spacious and generally superior to anything 
available in London. 

Mr. Reginald Maudling expressed his appre- 
ciation of the report of the Federation of British 
Industries. He was looking into the Federa- 
tion’s proposals but it was too early to give a 
considered view on them. It had also to be 
borne in mind that widely divergent views were 
held on the question of trade fairs. 

Engineering and the Outer Seven 

The effect of free trade under the proposed 
Outer Seven free trade agreement would be to 
increase competition for manufacturers in this 
country of all goods produced by Britain’s part- 
ners in the agreement. Among the most impor- 
tant of these, according to Mr. Reginald 
Maudling, the President of the Board of Trade, 
were paper and board, dyestuffs, fine chemicals 
and a wide range of engineering and consumer 
goods. Equally, he told Mr. William Ross 
(Labour), the other countries would also have 
to expect increased competition in the wide 
range of goods which Britain exported to them. 
Any feeling that Scotland would bear a large 
measure of the losses while the gains would go 
to another part of the country seemed unjustified. 


New Clyde Tunnel 

Asked by Miss Harvie Anderson (Conservative) 
when a start was to be made on the new Clyde 
tunnel, Mr. John Maclay, the Secretary of State 
for Scotland, said that on 3 November he had 
authorised Glasgow Corporation to accept a 
tender for the construction of the second of the 
twin tunnels under the Clyde at Whiteinch. 
The cost of the tunnel would be nearly £4 million, 
on which a grant would be payable by the 
Government at the rate of 75 per cent. The 
contract would provide that the tunnel should be 
completed by mid-1963. 


Fumes and Noise from Factories 

Replying to a question by Miss Jennie Lee 
(Labour) about the difficulties experienced by 
householders whose homes are invaded by fumes 
and noise from nearby factories, Sir Keith 
Joseph, Bt., the Parliamentary Secretary to the 
Ministry of Housing and Local Government, 
said that there were a number of general statutes 
containing provisions for controlling the emission 
of fumes. Some local authorities had powers 
under local Acts regarding the emission of 
noise. Failing those, the only remedy was by 
application to the courts for an injunction. 
Local planning authorities took noise and air 
pollution risks into account when considering 
industrial planning applications. 


Safety Belts in Motor Cars 


An estimate was asked for by Mr. Basil de 
Ferranti (Conservative) of the reduction in the 
annual number of fatal accidents in the United 
Kingdom that could be achieved by the use of 
safety belts in passenger cars. He was told by 
Mr. John Hay, Joint Parliamentary Secretary 
to the Ministry of Transport, that the Road 
Research Laboratory was investigating a series 
of crashes but it had not yet proceeded far 
enough for such an estimate to be made. When 
Mr. de Ferranti referred to an investigation at 
Cornell University which suggested that some 
700 lives a year could be saved in this country 
by the use of safety belts, Mr. Hay said he was 
aware of the American experiment, but the 
problem must be investigated in the light of the 
circumstances in Britain which were not neces- 
sarily the same as in the United States. 






































































































































































Association of Supervising Electrical Engineers 
LONDON 
““ Research in a Large Electrical Engineering Concern,” by 
Dr. H. K. Cameron. Magnet House, Kingsway, WC2. 
Tues., 17 Nov., 6.30 p.m. 


British Institution of Radio Engineers 
LONDON 


“Electronic Digitising Techniques.” Half-day symposium, 
to be opened by G. J. Herring. London School of Hygiene 
and Tropical Medicine, Keppel Street, WC1. Wed., 18 Nov., 
3 p.m. and 6 p.m. 
BRISTOL 

“Data Recording and Presentation,” by D. W. Thomasson. 
South Western Section. School of Management Studies, Unity 
Street, Bristol. Wed., 18 Nov., 7 p.m. 


Diesel Engineers and Users Association 
LONDON 
‘“* Piston Assemblies for Compression Ignition Engines,” by 
. E. Robinson. Institute of Marine Engineers, 76 Mark 
Lane, EC3. Thurs., 19 Nov., 2.30 p.m. 


Illuminating Engineering Society 
SHEFFIELD 
Jubilee Public Lecture. Sheffield Centre. 
Wed., 18 Nov., 6.30 p.m. 


Institute of Marine Engineers 

BARROW-IN-FURNESS 

“* Marine Electrical Engineering,” by D. Gray. 

and North Western Section. 

Education, Barrow-in-Furness. 
BOLTON 

““ Watchkeeping in a Motorship,” by S. Speed. 

and North Western Section. 

Bolton. Tues., 17 Nov., 3 p.m. 
SOUTH SHIELDS 

“Marine Diesel Engines,” by D. B. Stables. North East 

Coast Section. Marine and Technical College, South Shields. 

Thurs., 19 Nov., 3.30 p.m. 


Institute of Metal Finishing 
BIRMINGHAM 


** Finishing Methods for Reinforced Plastics,” by G. Langford- 
Allen and F. Dunkley. Organic Finishing Group. Birming- 
ham Exchange and Engineering Centre, Stephenson Place, 
Birmingham 2. Wed., 18 Nov., 6.30 p.m. 


Institute of Road Transport Engineers 
LONDON 
** Design of Radial-Flow Turbo-Chargers and Their Applica- 
tion to Road Transport,” by E. Kellett. Royal Society of 
Arts, John Adam Street, Adelphi, WC2. Thurs., 19 Nov., 
6.30 p.m.* 
BRISTOL 
“Transport Developments in the United States in 1957,” by 


City Hall, Sheffield. 


Merseyside 
Central College of Further 
Tues., 17 Nov., 2 p.m. 


Merseyside 
Bolton Technical College, 


John F. Moon. Western Centre. Royal Hotel, Bristol. 
Wed., 18 Nov., 6.30 p.m. 
PRESTON 


“ Air Suspension,” by V. E. Gough. 
Victoria and Station Hotel, Preston. 
p.m. 


North Regional Centre. 
Thurs., 19 Nov., 7.30 


Institute of Welding 
LONDON 


“Demonstration and Applications of Stud Welding,” by R. W. 
Taylor. North London Branch. Wed., 18 Nov., 7.30 p.m.* 


Institution of British Agricultural Engineers 
CAYTHORPE 
** Earth-Moving Equipment with Particular Reference to Land 
Drainage and Estate Reorganisation.”” One-day conference. 
East Midlands Centre. Kesteven Farm Institute, Caythorpe, 
Lincs. Wed., 18 Nov., 10 a.m. 
NEWCASTLE UPON TYNE 


** Lubricating Oils and Greases,” by G. Potts. Northern 


Centre. Offices of the North Eastern Electricity Board, 
Carliol House, Newcastle upon Tyne. Mon., 16 Nov., 6.45 
p.m. 
Institution of Chemical Engineers 
LEEDS 


** Chemical Engineering Methods in Biochemical Processes.” 
Discussion. North Western Branch. Houldsworth School 


of Applied Science, The University, Leeds 2. Wed., 18 Nov.., 
6.30 p.m. 
Institution of Civil Engineers 
LONDON 


** Dokan Project: The Dam,” by G. M. Binnie, J. G. Campbell, 
R. H. Edginton, C. A. Fogden and N. H. Gimson; and 
** Dokan Project: The Flood-Disposal Works and the Grouted 
Cut-Off Curtain,” by G. M. Binnie, J. G. Campbell, N. H. 
Gimson, P. F. F. Lancaster-Jones and C. A. Gillott. Tues., 
17 Nov., 5.30 p.m.* 

“* Urban Intersections, with Particular Reference to the Design 
of Highbury Corner.” Traffic Engineering Study Group 
Discussion, introduced by J. Rawlinson. Thurs., 19 Nov., 
5.30 p.m.* 


Institution of Electrical Engineers 
LONDON 
“Is Off-Peak Load Given Sufficient Encouragement?” Dis- 
cussion opened by E. L. E. Wheatcroft. Mon., 16 Nov., 
5.30 p.m.* 
“Sequence Networks versus Summation Transformers for 
the Derivation of Single Quantities for Protective Relaying.” 
Discussion opened by C. Adamson and Dr. E. A. Taikhan. 
Measurement and Control Section. Tues., 17 Nov., 5.30 
p.m. 
“* Research on the Performance of High-Voltage Insulators in 
Polluted Atmospheres,” by Dr. J. S. Forrest, P. J. Lambeth 
and D. F. Oakshott. Supply Section. Wed., 18 Nov., 
5.30 p.m.* 
‘** The Ordinary National Certificate: A New Look.” 
sion opened by T. Siklos. 
Fri., 20 Nov., 6 p.m.* 
** Plastic Cables in the Telecommunications Industry,” by G. J. 
Waddon. London Graduate and Student Section. Fri., 
20 Nov., 6.30 p.m.* 
LIVERPOOL 
** Application of Low-Pressure Resins to Some High-Voltage 
Switchgear Designs,” by. T. R. Manley, K. Rothwell and 
W. Gray. Mersey and North Wales Centre. Royal Institu- 
tion, Colquitt Street, Liverpool. Mon., 16 Nov., 6.30 p.m. 
PORTSMOUTH 
“The Electrogyro Locomotive,” by J. K. Gessler. Southern 
Centre. Offices of the Central Electricity Generating Board, 
Portsmouth. Thurs., 19 Nov., 6.30 p.m. 


Institution of Engineers-in-Charge 


: / ; . Discus- 
Education Discussion Circle. 


LONDON 
** Research in a Large Electrical Engineering Concern,” by Dr. 





468 







MEETINGS AND PAPERS 


H. K. Cameron. 
17 Nov., 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
MANCHESTER 
“* Temperature Controls: 


Magnet House, Kingsway, WC2. Tues., 


Some Application Problems,” by 


C. Cowell. Manchester Branch. Engineers’ Club, Albert 
Square, Manchester. Fri., 20 Nov., 6.30 p.m. 
SHEFFIELD 


“ Feedwater Treatment,” by F. W. Gerrard. Yorkshire 
Branch, Grand Hotel, Sheffield. Wed., 18 Nov., 7.30 p.m. 


Institution of Highway Engineers 
NEWCASTLE UPON TYNE 
“* Modern Trends in Winter Road Maintenance,” by W. I. J. 
Price. North East Branch. King’s College, Newcastle upon 
Tyne. Fri., 20 Nov., 7 p.m. 


Institution of Locomotive 

LONDON eae 
“* Swindon-Built Diesel Hydraulic Locomotive,” by G. E. 
Scholes. Institution of Mechanical Engineers, 1 Birdcage 
Walk, St. James’s Park, SW1. Tues., 17 Nov., 5.30 p.m.* 


Institution of Mechanical Engineers 

LONDON 
“To What Extent Should Design Wait on Research for 
Nuclear Power Plant?”’ Nuclear Panel Discussion. Wed., 
18 Nov., 6 p.m.* 

BEDFORD 
** Instrumentation for Space Research,” by P. Barrett. Eastern 
Branch. Swan Hotel, Bedford. Thurs., 19 Nov., 7.30 p.m. 

BLACKBURN 
“Experiences During Forty Years of Automobile Design,” by 
A. G. Booth. Joint Meeting of Blackburn Panel and the 
North Western AD Centre. Municipal College, Blackburn. 
Wed., 18 Nov., 7.30 p.m. 

FARNBOROUGH 
“* Jodrell Bank Radio Telescope,” by H. C. Husband. Southern 
Branch. Farnborough Technical College, Farnborough. 
Thurs., 19 Nov., 7.30 p.m. 

NEWCASTLE UPON TYNE 
“Present-Day Feedwater Treatment for High-Pressure 
Boilers,” by P. Hamer. North Eastern Branch. Stephenson 
Building, Claremont Road, Newcastle upon Tyne. Thurs., 
19 Nov., 6.15 p.m. 

SHEFFIELD 
“* Mechanical Design of Shell and Tube Heat Exchangers,”’ by 
J. V. Bigg and Professor J. P. Duncan. Yorkshire Branch. 
be University, St. George’s Square, Sheffield. Wed., 18 Nov., 
6.30 p.m. 


Institution of Naval Architects 
LONDON 
** Hovercraft: A New Concept in Maritime Transport,” by 
P. R. Crewe and W. J. Egginton. Thurs., 19 Nov., 4 p.m. 


Institution of Plant Engineers 
BLACKBURN 
“* Building a Modern Factory,” by 
Branch. Castle Hotel, Blackburn. 
DARTFORD 
** Heat Pump and Its Industrial Application,” by A. S. Miller. 
Kent Branch. Railway Hotel, Dartford. Wed., 18 Nov., 
7 p.m. 
LIVERPOOL 
“Developments in Welding Practice,” by Dr. R. Weck. 
Merseyside and North Wales Branch. Donnan Laboratories, 
The University, Liverpool. Thurs., 19 Nov., 7 p.m. 


Institution of Production Engineers 
BIRMINGHAM 
* Production of Motor Roads,” with film, by J. J. G. Michie; 
and a Discussion on **-Materials Handling into and Through 
the Factory.”” Birmingham Section. Midland Hotel, Bir- 
mingham. Wed., 18 Nov., 6.30 p.m. 
DERBY 
** Russian Approach to the Production of Machine Tools,” by 


P. Wyatt. Blackburn 
Thurs., 19 Nov., 7.30 p.m. 


N. Stubbs. Derby Section. St. James’s Restaurant, St. 
James’s Street, Derby. Fri., 20 Nov., 7 p.m. 
EDINBURGH 


“A Wage Structure for Engineering,” 
Edinburgh Section. 
Edinburgh. 

LEICESTER 
**Sulphinus Process of Heat Treatment,” 
Leicester Section. 
7.15 p.m. 


by J. Henderson. 
North British Hotel, Princes Street, 
Wed., 18 Nov., 7.30 p.m. 


by J. C. Gregory. 
Grand Hotel, Leicester. Tues., 17 Nov., 


The address and telephone number of the headquarters of each institution are given below. 
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STOKE-ON-TRENT 
** Glass in Industry,” by J. G. Window; and film on “The 


Nature of Glass.” Stoke-on-Trent Section. Grand Hotel, 
Hanley, Stoke-on-Trent. Mon., 16 Nov., 7.30 p.m 
Institution of Public Health Engineers 
LONDON 
** Purification of Sewage at Some of the Works of the Birm; 
ham Tame and Rea District Drainage Board,” by Dr. s, H 


Jenkins. Caxton Hall, off Victoria Street, SW! Thurs 
19 Nov., 6 p.m.* ‘7 
Institution of Structural Engineers 
BRISTOL 
‘* Economics of Framed Structures,” by L. R. Creasy Western 
Counties Branch. University Engineering Laboratories, 
Bristol. Thurs., 19 Nov., 6 p.m. 


GLASGOW 
“* Materials and Fabrication Problems in Reactor Technology,” 
by A. Prince. Scottish Branch. Institution of Engineers and 
Shipbuilders in Scotland, 39 Elmbank Crescent, Glasgoyw, 
Wed., 18 Nov., 7 p.m. 

MANCHESTER 
** Plate Girder Design,” by Dr. K.C. Rockey. Lancashire ang 
Cheshire Branch. College of Science and Technology, 
Manchester. Fri., 20 Nov., 6.30 p.m. 


Junior Institution of Engineers 
LONDON 
** Milk Production and Processing,” by L. A. Waight. Fri., 
20 Nov., 7 p.m.* 


Reinforced Concrete Association 
LONDON 
** Design of Concrete Mixes with High Alumina Cement,” by 
K. Newman. Institution of Structural Engineers, 11 Upper 
Belgrave Street, SWI. Wed., 18 Nov., 6 p.m.* 


BIRMINGHAM 
“Cold Weather Concreting,” by N. M. Brydon. Midland 
Counties Branch. Birmingham and Midland _ Institute, 


Paradise Street, Birmingham. Tues., 17 Nov., 6 p.m.* 


Royal Aeronautical Society 
by Dr. J. 


LONDON 
** Magnetogasdynamics,” 
17 Nov., 7 p.m. 
** Some Recent Progress in Air Survey, with Special Reference 
to Newly Developed Territories,” by W. P. Smith. Institution 
of Mechanical Engineers, | Birdcage Walk, St. James’s Park, 
SWI. Thurs., 19 Nov., 6 p.m.* 


Royal Institution 


A. Shercliff. Tues., 


LONDON 
“ Atoms and 
20 Nov., 9 p.m. 


Royal Society of Arts 
LONDON 


** Technological Education,” by Dr. P. F. R. Venables. Mon., 
16 Nov., 6 p.m. 


Royal Statistical Society 
LONDON 


“Practical Experimentation as a Teaching Method in Statistics,” 
by Dr. G. H. Jowett and Miss H. M. Davies. London School 
of Hygiene and Tropical Medicine, Keppel Street, WCI. 
Wed., 18 Nov., 5.15 p.m.* 

LEICESTER , 
**Marriage of Statistics and Computers in Operational 
Research,” by Dr. K. D. Tocher. Leicester Group. College 
of Technology, The Newarke, Leicester. Thurs., 19 Nov., 
7 p.m. 


Molecules,” by Sir Lawrence Bragg. Fri., 


Sheffield Metallurgical Association 
SHEFFIELD 
** Modern Developments in Ultrasonic Inspection Methods,” 
by J. F. Hinsley. BISRA Laboratories, Hoyle Street, Sheffield. 
Tues., 17 Nov., 7 p.m. 


Society of Instrument Technology 
BRISTOL : 
“* The Gyroscope and Its Applications,” by W. H. McKiniay. 
Bristol Section. Department of Physics, The University, 
Royal Fort, Bristol 8. Tues., 17 Nov., 7.30 p.m. 


South Wales Institute of Engineers 

CARDIFF ; 7 

“Construction of Main Roadway Junctions Underground, 

by Dr. W. A. Terrell and Peter B. Rees. Thurs., 19 Nov., 

6 p.m. 

West of Scotland Iron and Steel Institute 

GLASGOW S 

‘** Metallurgical Aspects of Flat Rolled Products,” by A. J. K. 

Honeyman. Fri., 20 Nov., 6.45 p.m. 


Meetings 


in the headquarters town are held there unless otherwise stated. Particulars for this feature should 
reach the Editor at least three weeks before the date of the meeting. 


* An asterisk is placed where it is understood that refreshments are available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London, WCl. (LANgham 5927) 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WCl. (MUSeum 1901) 

Diesel Engineers and Users Association, 
London, EC3. (ROYal 2393) 

Illuminating Engineering Society, 32 Victoria Street, London, 

(ABBey 5215) 

Institute of Marine Engineers, Memorial Building, 76 Mark Lane, 
London, EC3. (ROYal 8493) 

Institute of Metal Finishing. Apply to 11a Gloucester Road, 
London, SW7. (KNightsbridge 9181) 

Institute of Road Transport Engineers, 69 Victoria Street, 
London, SWI. (ABBey 6248) 

Institute of Welding, 54 Princes Gate, Exhibition Road, London, 
SW7. (KNightsbridge 8556) a 

Institution of British Agricultural Engineers, 6 Buckingham Gate, 
London, SWI. (TATe Gallery 8589) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 
SWI. (BELgravia 3647) 

Institution of Civil Engineers, Great George Street, London, 
SWI. (WHitehall 4577) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) 

Institution of Engineers-in-Charge, 13 Grange Close, Edgware, 
Middlesex. (MILI Hill 3543) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SWI. (SLOane 3158) 

Institution of Highway Engineers, 47 Victoria Street, London, 
SWI. (ABBey 3891) 

Institution of Locomotive Engineers, 28 Victoria Street, London, 

5 (ABBey 6672) 


18 London Street, 


Institution of Mechanical Engineers, | Birdcage Walk, St. James's 
Park, London, SWI. (WHltehall 7476) 

Institution of Naval Architects, 10 Upper 
London, SWI. (SLOane 4622) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London, 

(SLOane 0469) 

Institution of Production Engineers, 
London, WI. (GROsvenor 5254) ; 

Institution of Public Health Enginezrs, 179-181 Vauxhall Bridge 
Road, London, SW!. : 

Institution of Structural Engineers, 1 1 Upper Belgrave Street, 
London, SWI. (SLOane 7128) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, SWI. (VICtoria 0786) 

Reinforced Concrete Association, 94-98 Petty France, London, 
SWI. (ABBey 4504) ’ 
Royal Aeronautical Society, 4 Hamilton Place, London, wi. 
(GROsvenor 3515) ‘ 
Royal Institution, 21 Albemarle Street, London, WI. (HYDe 

Park 0669) : 
Royal Society of Arts, John Adam Street, Adelphi, London, 
WC2. (TRAfalgar 2366) 
Royal Statistical Society, 21 
(WELbeck 7638) n 
Sheffield Metallurgical Association, 64 Crescent Road, Sheffield A 
(Sheffield 52865) 
Society of Instrument Technology, 
London, WI. (LANgham 4251) : 
South Wales Institute of Engineers, Park Place, Cardiff. 
23296) ‘ : . 
West of Scotland Iron and Steel Institute, 39 Elmbank Crescent, 
Glasgow, C2. (Central 5181) 


Belgrave Street, 


10 Chesterfield Street, 


Bentinck Street, London, WI. 


20 Queen Anne Street, 


(Cardiff 
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End of the Iron Lung 


Sometimes the achievements of the engineer 
break through with all the public force of the jet 
engine or the hovercraft. At others an achieve- 
ment goes quietly through, revolutionising the 
life of those it affects, unheard of by the world 
at large. 

One of these last is the Barnet ventilator, an 
electronic lung, portable and weighing only 
56 lb, which may in time replace the iron lung 
of the polio wards. Engineers in the Pye 
{nstrument Group and doctors have produced a 
machine where the patient is linked to the 
ventilator by two tubes. Breathing is sustained 
by the alternation of positive and negative pres- 
sure. The machine operates on a transistorised 
circuit using batteries that will run for 20 hours 
and can be recharged from the mains in 45 
minutes. The manual operation associated with 
iron lungs when they were being moved with a 
patient is thus not needed. 

The great advantage of the Barnet ventilator 
is its smallness, and independence from the 
patient. The polio patient suffering with para- 
lysis of the respiratory muscles has until now 
been placed in an iron lung with only his head 
outside. This has meant total dependence on 
the nurses, great difficulty in moving from 
hospital to hospital and the almost impossi- 
bility of carrying out any other treatment 
simultaneously. The new Pye development 
breaks the bonds of the immobile iron lung and 
means that a much more normal hospital life 
will be led by poliomyelitis patients. Its effect 
on morale, and so on the general will to resist 
the after effects of the disease, must be con- 
siderable. 

The Barnet ventilator, so named because its 
development versions have been in use in the 
five hospitals of the Barnet (Hertfordshire) 
group, will be manufactured by the Pye group 
company, W. Watson of Barnet. Already 450 
demonstrations of the six pre-production models 
so far made have been arranged. 

It is said that general application of the ven- 
tilator has not come until vaccines have reduced 
the incidence of polio to a point where the 
worst ravages of the disease are in the past. 


Who Reads House Journals? 


If all the pages in all the 1,500 house journals 
printed in this country were laid end to end they 
would cover a good deal of ground. And the 
chances are that they would be left to cover it 
undisturbed, for how many of them are worth 
picking up and reading by those to whom those 
written about are not personally known? 

Bryan Samain, the lively chief publicity officer 
of the Cementation Company, put his finger on 
one significant point in his talk on house journals 
to the British Electrical and Allied Manufacturers 
Association publicity conference in London last 
week. He asked: How many publish bad news 
as well as good? 

He might have asked how many publish any 
news at all, for as he said, some seem content to 
fill up from cover to cover with gossip. The 
absence from many journals of expert, authentic 
articles interpreting management policy was laid 
by the forthright Mr. Samain at the door of 
management and not necessarily that of the 
editor. 

And this he knows from first hand. A man 
of varied experience, he once endured an editorial 
committee of twenty, pondering through a series 
of meetings the first issue of a new house maga- 
zine, reading the articles aloud to each other 
and making sure it was both late and—Mr. 
Samain did not venture to describe the result. 

There are, of course, those house journals that 
are a credit to British publishing. Some, like 
the ICI’s Endeavour, have an_ international 
reputation of their own. Spending £10,500,000 
a year on its house magazines industry has a 
valuable tool of management. But it is rare 


that the journal is thought of as having either 
the same importance or the same standards as 


. the advertising or public relations campaigns. 


Yet explaining what is happening in the company 
and why to its employees is of front line import- 
ance if unofficial strikes and general indifference 
are to be avoided. 

Mr. Samain was to a large extent constructive. 
He put forward these points as proper to the 
well conducted house journal: 

a clearly defined policy 

a Clearly defined readership 

sound editorial control 

good presentation. 

He could have added that nothing would be lost 
by a firm making major company announcements 
in its journal, and that much might be gained. 


The Labour Party and 
Grandfatherism 


After the question of how the Government will 
be affected by a majority of 100 in the next few 
years, the second most interesting, and difficult, 
question in politics is what is to become of the 
Labour Party. 

There was no shortage of those forecasting its 
end as an effective force. (There was also no 
shortage of such opinion on the Republican 
Party of America during the long, 20 year period 
of Democratic ascendancy.) What was lacking 
was some factual evidence on how the party 
would move when it got up after the referee’s 
count. It has now begun to flex its limbs and 
utter a few words. 

Nationalisation, Socialism, Labour principles, 
says Mr. Harold Wilson, are not to be abandoned; 
this is what the Party is about. And indeed, 
it is hard to see what else can be done. But the 
old saw about politics and the art of the possible 
applies, and when a man, or men, appear in the 
Labour Party able to make its parliamentary 
wing a convincing alternative government, there 
may be more than a few changes at the top. 

Meantime there has been the meeting at 
Westminster of the trade union group of Labour 
members. Twice in his report to them, their 
secretary, the member for Leeds West, Charles 
Pannell, spoke of ** grandfather.”’ First that his 
policies may again become topical, and then to 
recall that their grandfathers founded the party 
for trade union representation. Soon after that 
meeting came the result of the voting for the 
Labour shadow cabinet, in which trade union 
men increased their numbers and improved their 
positions. Mr. Richard Crossman, who has 
said that some trade union nominees in parliament 
are not as bright as may be, Dr. Edith Summer- 
skill, Mrs. Barbara Castle, the party chairman, 
and the brilliant Mr. Leslie Hale—all these are 
among those who were not called. 

Taken together, Mr. Pannell’s report, the 
Wilson speech and the shadow cabinet voting 
may show a significant trend. It is still defensive, 
as if sufficient reason for the party’s existence 
were the defence of down-trodden workers 
against the Institute of Directors. By now it 
should be obvious to all—and the election results 
suggest that if it has not reached their Labour 
parliamentarians and _ the secretariat, the news 
has percolated to the voters—that the country is 
and must be a team, and the danger to the general 
material standard comes not from _ internal 
divisions but from outside competition. 

In grandfather’s day the gulf between those 
who owned and those who worked was of a 
width to provoke revolution. Now the workers 
through their organisations are well up among 
the owners and general standards are excellent. 
In its continued obsession with ownership the 
Labour Party gives a melancholy impression of 
divorce from the modern reality that what matters 
is not who owns but who manages. 

Government is the topmost management of 


The Human Element 


all, but the Labour Party, not bothering to 
return to their cabinet the author of the loudly 
proclaimed pension scheme, seems for the 
moment to be willing to become the party of the 
managed. 


Design and Time 


‘** There is no sense in making anything unless 
it is of good design.”” So said Mr. Oswald P. 
Milne in giving his inaugural address last week 
as chairman of the council of the Royal Society 
of Arts. His subject was “* The Royal Society 
of Arts—Yesterday, Today and Tomorrow.” 
Having reviewed the establishment and growth 
of the society as an influence for good design 
and craftsmanship, he went on to emphasise the 
importance of design in an age of rapid technical 
advance like the present one and for the need to 
get the prototype exactly right before launching 
out on mass production. 

Few will disagree with his dictum, but good 
design is very much a relative term, especially 
in an age of rapid technical advance. Design, 
like production, is affected fundamentally by the 
technical problem which has been set. Stephen- 
son’s Rocket was a pioneer solution to a certain 
kind of engineering problem. Its design was 
affected by the way the problem was solved and 
by the materials available to construct it. By 
the standards of the time, the machine was more 
than adequate technically, but it is not so by 
today’s standards. That is one way in which a 
machine differs from, say, a building. The 
functions of a building change slowly; mon- 
strosities live on. Machines do not. They are 
scrapped fairly quickly, measured against the 
cycle of technical change. 

Mechanical and electrical engineers can afford 
to agree with Mr. Milne. Their mistakes die 
fairly quickly. The architect’s survive—so do the 
civil engineer’s. 


Fifty-Six Years an Engineer 


Mr. George Henderson, sales director of Bruce 
Peebles and Company Limited, has recently 
retired from full-time executive work after 56 
years with the company. He joined the company 
as a trade apprentice in 1903 and served in the 
design department, He later managed the 
rectifier department, his only break from service 
with the company was with the Ministry of 
Labour during the Second World War. 


After the war he became London office 
manager. In 1954 he became general sales 
manager, and sales director in 1957. He has 


served his industry outside the company. 

A past-president of the Association of Mining, 
Electrical and Mechanical Engineers, he has 
represented the association on the National 
Advisory Committee of Mining Education 
under the auspices of the City and Guilds of 
London Institute. He is remaining on the 
board of the company. 


City and Guilds’ New Session 


Recent publications by the City and Guilds of 
London Institute include their New and Revised 
Schemes for the Session 1959-60, They do not 
provide courses of instruction, but set and hold 
examinations, from March to June, and issue 
diplomas which are recognised throughout the 
world as evidence that the holder has a good 
theoretical and practical knowledge of his subject. 
During 1959 some 137,000 candidates were 
examined, about 8,000 more than the previous 
year. 

* In their latest broadsheet (Number 19, dated 
October 1959) the Institute point out that the 
examining of candidates is only part of their 
function. There is a vast amount of work 
involved in studying industrial requirements and 
devising educational schemes and syllabuses to 
satisfy them. This they consider their main 
contribution to industrial efficiency. 
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Material Matters 


pace World Programme the series which 
presented the spectrum of atomic energy 
development throughout the world, Atomic 
Review now turns to the material basis of such 
a programme. Material Matters, to be con- 
tinued in several issues, will deal with world 
production of nuclear materials from an engi- 
neering and statistical point of view. Fissile 
materials are the topic of this, the first instal- 
ment. 


Uranium Working 


Uranium remains the staple diet for any nuclear 
programme. The present consumption of uranium 
for US military purposes alone is not less than 20,000 
tons per year, while feed to the British enrichment 
plant is estimated at about 1,000 tons per year, and 
growing quantities are used for civilian purposes. 
Estimates put world requirements for peaceful 
purposes at 1,000 tons per year now, rising to 9,000 
tons by 1962, 20,000 tons by 1966, and more than 
50,000 tons by 1970. Sir Edwin Plowden has sug- 
gested that the world military demand will remain 
at abut 30,000 tons per year until the mid-1960’s. 


Nature of Requirement 


It appears likely that uranium production will 
exceed demand in the near future; chiefly because 
the main consumer, USA, has in recent years dis- 
covered large deposits of ore in her own territories. 
As a result some anxiety is felt by Commonwealth 
mining concerns. In Australia there has been a 
marked decline in interest in the search for uranium, 
while in Canada there is considerable concern over 
what will happen when US contracts run out in the 
early 1960’s. Conditions for the production of 
uranium will be very competitive in the mid 1960's, 
but demand is likely to exceed supply at the end of the 
decade. As for the long range forecast, the 30 year 
prospect is best summed up by the advice given the 
United States Atomic Energy Commission by one 
of its specialist committees: ‘* Make the full use 
possible of the nuclear energy latent in both uranium 
and thorium, especially by breeding, recognising that 
uranium 235 alone is probably not sufficiently plenti- 
ful to contribute significantly to our power needs 
over the long range.””’ Recent news from some of 
the world’s producers of uranium are given below. 


The Commonwealth 


A survey by Mr. S. H. U. Bowie, Chief Geologist, 
Atomic Energy Division of the Geological Survey 
of Great Britain, has disclosed that the Common- 
wealth probably controls over three-quarters of the 
known resources of uranium and thorium ores in the 
free world. The known reserves in producing 
countries are set out in Table Il. In addition, uranium 
has been discovered in South Island, New Zealand. 
Although the mineralisation is described as “‘patchy,”’ 
there may be mineable grades of ore capable of yield- 
ing several thousand tons of uranium oxide. Uranium 
ores have also been found in the Copperbelt of 
Northern Rhodesia, and the deposits may be exten- 
sive. 

South Africa 


Production has been expanded rapidly over the last 
few years. Tailings from the gold mines contain 
only about 4 to 24 oz of uranium oxide per ton, but 
as gold extraction bears the cost of mining and 
milling, it is profitable to extract uranium oxide from 
such low grade ores. A recent development has been 
the lifting of the securing curtain on the sales of oxide 
—companies are now allowed to give details of 
revenue and cost per pound. Randfontein, for 
example, have shown a revenue per pound in 1958 of 
94s 4d, the mining and treatment costing 91s 2d and 
the net cost, after crediting income from gold and 
silver and sundry sources, being 73s 3d. But this 
cannot be taken as representative of the Union’s 
uranium economy as a whole. In 1958 the South 
African output of uranium oxide reached 6,250 tons. 
It is likely that this figure could be increased by 
1,000 tons at short notice. In the early 1950’s, when 
USA was greatly expanding her uranium demands, 
South Africa was the only known source that could 
supplement the output from the Belgian Congo. 
Heavy capital investment for treatment plant was 
required, however, and as a result, long term contracts 
were placed. These run out in the early 1960's. 


Canada 


Reserves increased slowly until development of the 
Blind River field in 1954. In general deep shafts 
and extensive pre-production development and 








construction were required. Full production was 
reached at the end of 1958. The USAEC have an 
option on the bulk of Canada’s uranium output 
until the end of 1966, but the termination for the 
option is 31 March, 1961. The commission have, 
however, granted contracts to US producers through 
to 1966. Thus Canada lacks the security of US 
producers and, in addition, is not free to compete 
with countries not limited by bilateral agreements. 


Australia 


Prospecting, drilling and exploratory development 
continue, but recent work has only met with limited 
success, and further exploratory policy is under 
review. The treatment plant at Mary Kathleen, near 
Mount Isa, Queensland, is now in operation. Last 
year 250 tons of uranium oxide, valued at £A2,500,000 
were produced (successful rain making experiments 
over the catchment area of the Corella Dam ensured 
water supplies to the plant). Full-scale open cast 
mining has been in progress and a stockpile of ore for 
treatment has been built up. A licence has recently 
been issued allowing Mary Kathleen Uranium to 
ship a sample of oxide to Japan. 

Another uranium field about to come into con- 
tinuous production is in the Alligator River area. 
The operating company, United Uranium (No 
907 | 
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Fig. 1 (above) Rate of increase of known work- 
able uranium ore reserves in the United States. 
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are at shallower depths. Estimates for US co sump- 
tion and production are given in Fig. 2. It is worth 
noting that about one ton of average US oie yields 
5 lb of oxide: to produce the same amount of oxide 
in South Africa and Canada calls for the mining and 
milling of 9 and 24 tons of ore respectively. On 
1 January, 1959, there were 23 uranium ore processing 
mills in the US, including the single government 
owned mil! at Monticello, Utah. Their combined 
rated daily capacity is 21,065 tons of ore. Monticello 
mill will be shut down at the beginning of 1960 and 
kept in standby condition. The USAEC uranium 
procurement is affected by the operating procedures 
at the gaseous diffusion plants where a large part of 
the uranium is processed for the isolation of uranium 
235. Lower uranium prices reduce the economic 
advantage of extending the diffusion operation, and 
a price differential of a few dollars per pound of uran- 
ium oxide could affect uranium requirements by 
several thousand tons, with the requirements for 
fissible materials remaining the same. 


French Uranium 235 

France is to build a full-scale plant for separating 
uranium 235, alongside the Donzere-Mondragon 
hydroelectric stationon the Rhéne. The gas diffusion 
process is to be used, and for this France has developed 
her own semi-permeable membranes. 


Romania and the East 


Very large reserves of workable uranium ore have 
been discovered in Romania and an extensive indus- 
trial complex has grown around it. No production 
figures have been released, but it is known that the 
bulk of the products are shipped to Russia. Facilities 
exist for uranium refining to nuclear grade metal 
and the industry is capable of fabricating finished 
fuel elements of natural uranium. No enrichment 
plant is available. 


Plutonium in USA 

A large plutonium producing reactor is to be 
constructed by the USAEC; it may ultimately be 
converted into one of the world’s largest nuclear 
power stations. The cost of the reactor—to be built 
at Hanford, Washington—is likely to be $120 million 
initially. Conversion to electrical generation would 
call for a further $25 million. The capacity would 
be between 300 and 900 MW. 


Fig. 2 (below) Estimated uranium purchases by 
the USAEC anticipate a decline after 1961. 
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Liability), has a contract worth £A5 million to TasLe I.—Uranium Resources a 
supply uranium oxide to Britain. The production si a 

of uranium oxide at Rum Jungle last year was lower Production |__ Reserves 
than the preceding year because of lower grade feed. ee rd 
However, output did exceed predictions. The Tons i 
approaching exhaustion of ore reserves at White’s Canada a ” s ee 13,537 413,000 
deposit has called for intensification of the efforts to USA .. .. oe ae ci 12,560 = 
devise a satisfactory method for treating the ore from Belvia oy oll Sk: ee Hye +yoe4 
Dyson’s deposit—the second ore body at Rum Jungle. — France a 4 — ix 815 50.000 
Various types of counter-current decantation pilot- Australia a on - te 700 15,000 


scale plant have not proved to be satisfactory. 
Preliminary tests using pilot scale Weiss-Swinton 
resin-in-pulp process have been encouraging, and a 
full-scale resin-in-pulp column is being installed for 
further investigation at Rum Jungle. 


United States 


A graph showing the rate of increase of known 
US uranium resources appears in Fig. 1. Production 
has increased more rapidly than in Canada as deposits 


Tasce Il.—Reserves of Thorium Oxide 


Tons Tons 
India 300,000 USA ag 50,000 
Canada 210,000 South Africa 15,000 
Brazil 300,000 West Africa 15,000 
Australia .. 50,000 | Nyasaland 10,000 
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Shipment of Uranium 


Increasing trade in enriched uranium has prompted 
the US Atomic Energy Commission to publish 
a 75 page. booklet entitled Guide to Shipment 
of U-235 Enriched Uranium Materials. The pub- 
lication contains 30 illustrations and 11 tables, and 
covers topics from the maximum subcritical amounts 
and multiplication factors to the design of approved 
containers and the problem of scrap material ship- 
ment. (TID-7019, Office of Technical Services, 
Department of Commerce. Washington, DC) 


Uranium Extraction in Sweden 


Some 120 tons of uranium will be extracted 
annually from 900,000 tons of schist at the projected 
uranium extraction plant at Billingen, Sweden. The 
plant is to be completed by 1964 and present estimates 
indicate that the cost will be at least £8 million. 
Thorium 

Thorium, a potential nuclear fuel, is also found 
abundantly within the Commonwealth. In addition 
to the sources given in Table II, Malayan tin mines 
produce thorium as a by-product. No assessment 
of this field has been made but it is regarded as a 
potentially important source. The most abundant 
isotope is thorium 233, which emits a 4-007 MeV 
alpha particle with a half life of 1-4 « 10" years. 
It does not undergo fission with slow neutrons 
but can be used as a source of the fissile isotope 
uranium 233. About 700 tons of ThO, is believed 
to have been produced by non-communist countries 
in 1958. 

A thorium extraction plant operating in conjunction 
with uranium plant is owned by Rio Tinto Dow 
Limited. Sited at Elliot Lake, Ontario, it recovers 
about 3 lb of thorium for each pound of uranium 
produced. About 150 tons of thorium salts—crude 
thorium concentrates, refined metallurgical grade 
thorium, and thorium oxide—are produced annually 
by solvent extraction methods. The plant was built 
by Humphreys and Glasgow (Canada) Limited. 


Notes and News 


Control Rod Raising Ceremony for Merlin 


Official opening of the research and training 
reactor Merlin by the Duke of Edinburgh took 
place on Friday last week. Research projects 
at the Aldermaston Court establishment of 
AEI will include material irradiation, instru- 
mentation based on Cerenkov radiation, shield- 
ing research and neutron spectrum measurements. 
In addition to basic research, the universities of 
London, Reading and Southampton will use 
Merlin for instruction, and limited amounts of 
radioisotopes will also be produced. Atomic 
Review reported on engineering features of 
Merlin on 21 August, 1959. 


Triga II and Argonaut 


Two more research and training reactors are to be 
built by United States manufacturers, bringing the 
tota! to 59. General Atomic has been commissioned 
to supply a Triga Mark II solid-homogeneous-fuel 
reactor to the government of Viet-Nam for the 
institute of nuclear research at Delat. The reactor, 
costing $350,000, will be the 19th to be financed 
under the Atoms-for-Peace plan. AMF Atomics 
Division will supply an Argonaut 10 kW reactor to 
the University of California for training in nuclear 
science and engineering. The reactor was developed 
by the Argonne National Laboratory and the AMF 
design is a development of the original model. 


Containment Shells of Belgian Reactors Tested 


The steel containment shells of the Belgian reactors 
BR2 and BR3 at Mol have been successfully pressure 
tested at 64 and 17 Ib per sq. in respectively. The 
pneumatic tests were performed with dried air after 
the vessels had been purged of moisture for 18 hours. 


Latest Canadian Reactions 


Heavy-water reactors are economical, practical> 
and safe; and it is the only design that can be built in 
Canada to produce power by 1965. Contrary to the 
allegations of Mr. Winnett Boyd reported in Atomic 
Review, 23 October, the cost of heavy-water moder- 
ator is comparable to that of a graphite core by the 
ume the graphite has been machined, assembled and 
Placed on a suitable heavy support. Refuting Mr. 
Boyd’s charges, Mr. J. L. Gray, president of AECL. 
emphasised that pressure tube rupture would not 
lead to unsafe conditions; that pressure tubes can 
be replaced in both NPD-2 and Candu after the 
reactors have been placed in operation; and that 
heavy water losses cause no trouble in the charge- 
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machine couplings, one of which is already under- 
going trials. Reviewing the world situation of heavy- 
water moderated projects, Mr. Gray enumerated the 
Savannah River test reactor under construction by 
du Pont, the Carolinas-Virginia 17 MW(e) station 
by Westinghouse, the East Central and Florida West 
Coast gas-cooled project, and work in Britain, India 
and Europe. Mr. Gray categorically refuted that 
other countries have given up heavy-water as un- 
promising, and cited as proof the large number of 
workers from abroad who come to Chalk River 
every year. 


** National Reactor-Type ’’ Retained in Sweden 


In spite of the recent reappraisal of Sweden’s 
nuclear power programme in which construction of 
the R4-Eva plant has been postponed for about five 
years, the State Power Board will continue work on 
the ‘* Swedish line ’’ in atomic development, that is 
the heavy-water moderated natural-uranium reactor. 
Immediate plans provide only for completion in 1963 
of the heating reactor R3-Adam (on which work has 
already started), and for construction of a 50 MW(e) 
reactor of American design but Swedish manufacture. 
Indications are that a boiling water reactor will be 
chosen and it is reported that General Electric and 
Westinghouse have received invitations to tender. 


Yarrow Study Nuclear Propulsion 


Engineering studies of nuclear power propelled 
naval and commercial surface ships have been pre- 
sented to the Admiralty by Yarrow and Company. 
The propulsion plants were those submitted to the 
Galbraith Committee, and work is to be continued 
on reactors judged most promising. Yarrows have 
staff members attached to the UKAEA establish- 
ments at Risley, Harwell and Winfrith Heath, and 
members of the Canadian Navy and Department of 
Transport are working on nuclear problems at the 
company’s research department. 


Earthquake Proofing the GEC Reactor 


Under certain conditions of high temperature 
operation the core structure of graphite-moderated 
reactors will shrink rather than expand. A new 
design has been evolved by the General Electric 
Company which can accommodate such shrinkage 
without the loss of resistance to vertical and lateral 
acceleration loads during earthquakes. A top view 
of a section of the core is shown in Fig. 3. The 
graphite blocks are fundamentally hexagonal and are 
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Fig. 3 Interlocking graphite core structure retains 
alignment under severe earth-quake conditions. 


keyed to each other on all six sides, forming an 
interlocking structure which can only be dismantled 
by sliding along the longitudinal axis. No com- 
pensating tiles are used and neutron streaming is 
eliminated along the horizontal axes without elaborate 
rotation of the blocks. The extrusion direction is 
along the longitudinal axis and each block is about 
2ft 6in long. Restraint garters of conventional 
design are used to reinforce the core structure. 
The new design will be embodied in the reactor GEC 
is supplying for the Tokai-Mura station in Japan. 


Power Reactors of the Future Complementary 


High-temperature gas-cooled and fast reactors 
could be complementary to each other in a national 
power programme, should difficulties arise with 
plutonium enrichment of high-temperature fuel. 
In an integrated reactor system the plutonium 
produced in natural-uranium fuelled power stations 
would be used in fast reactors to breed uranium-233; 
which in turn would provide cheap enrichment of 
HTGCR fuel. Since the basic fuel and the enrich- 
ment would then comprise the same chemical 
element, uranium, no problems of metallurgical 
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compatibility would be encountered. Such a cascade 
of fuel cycles is attractive for two reasons: power is 
extracted at each step, and separation of plutonium 
from uranium and uranium from thorium is cheap 
owing to the difference in atomic numbers, which 
makes solvent extraction possible. 





Under-Secretary Michaels in Charge of Atomic Energy 

Appointment of Lord Hailsham as Minister for 
science is followed by reorganisation of the Office of 
the Lord Privy Seal. The new office, under Mr. 
F. F. Turnbull, will have two divisions, general and 
atomic energy. Mr. M. I. Michaels, under-secretary, 
will be head of the atomic energy division. 
Pulsed Reactor Using Accelerator Source 

Combining a suitable X-ray source with a uranium 
target results in a subcritical fast reactor in which 
the chain reaction is externally maintained. Intense 
neutron bursts are produced in a new Harwell 
machine, where 30 MeV electrons from a linear 
accelerator impinge on a mercury target. X-rays 
from the interaction are directed on to a slab of 
uranium where a 10 MW chain reaction of very short 
duration is precipitated. Owing to the pulsed 
operation, the average power of the machine is only 
24kW. The neutron bursts will be used for energy 
spectrum measurements with time-of-flight tech- 
niques in a new Harwell laboratory. 
Logics of a Nuclear Navy 

Logic as much as logistics defines the need for a 
nuclear navy. Mr. A. J. Sims, director general of 
ships for the Admiralty, spelled out the simple logic 
at this year’s James Watt dinner of the Institution of 
Engineers and Shipbuilders in Scotland. The cost 
of warships has increased by several orders of magni- 
tude; the budget will provide for the construction 
and maintenance of only a few. The loss in numbers 
must be made up by increased effectiveness, greater 
speed, and longer endurance at sea. Speed and 
endurance are questions of fuel supply—and nuclear 
ships are less dependent on refuelling than conven- 
tional vessels. The task of shipbuilders for a nuclear 
navy will be to make components with endurance 
matching that of the nuclear fuel. 


Realignment of Humphreys and Glasgow 

Terminating their arrangement for selling pressur- 
ised-water reactors designed by Alco Products of 
New York, Humphreys and Glasgow have now 
entered into a similar agreement with Babcock and 
Wilcox of London. Power stations in the 30 MW(e) 
range will be offered anywhere outside the United 
States. Reactor components will be designed by 
Babcock and Wilcox in Britain, although extensive 
experience of the American branch in the design of 
pressurised-water reactors will be available. The 
arrangement does not affect the Babcock’s work 
on gas-cooled reactors. 


Whittling Down the Costs and New Techniques 


By the time nuclear base-load generating costs will 
have become competitive with conventional stations 

probably around 1970—there will be no base load 
stations left to nuild, according to some estimates. 
The capital cost of conventional stations has been 
reduced to £45 per installed kilowatt by increasing 
the unit size and improving the steam conditions. 
The best that nuclear stations can hope for is £90, 
to be realised at Sizewell. Cost reductions may be 
effected by the AEI-John Thompson development 
of using cylindrical vessels with steel tape frettage. 
Previously the technique has been applied to gun- 
barrels and high pressure chemical reactor vessels. 
In the development of the AGR an important step 
may be the Metropolitan-Vickers’ discovery that arc- 
melting improves the ductility of the tricky high tem- 
perature canning material beryllium. The ability 
to fabricate beryllium will influence the AGR 
economics by affecting the degree of enrichment 
required. If stainless steel must be used instead of 
beryllium, the enrichment will be much higher. 


Troubles 

Start-up of the Dounreay fast reactor is likely to 
be further delayed. It is understood that apart from 
problems of oxygen contamination in the primary 
coolant circuit, the core design has proved unsatis- 
factory. Start up may in fact be achieved with a 
Mark II core. 

In view of the fuel system chosen for the Advanced 
Gas-cooled Reactor, it was surprising to note that 
uranium oxide and beryllium were labelled ** incom- 
patible ” at an exhibition held in conjunction with the 
official opening of the AEI research reactor Merlin. 

At least one of the groups building nuclear power 
stations for the Central Electricity Generating Board 
under the first series of contracts is having metal- 
lurgical difficulties with its Magnox fuel cans. 
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Motorway Savings Analysed 


Motorway routing and con- 
struction is based on predict- 
ions of traffic needs and eco- 
nomic benefit. The London- 
Birmingham motorway is ex- 
pected to pay for itself before 
1970. 


Prepared jointly by the Road Research Labora- 
tory and the University of Birmingham, a new 
economic study of the London to Birmingham 
motorway, M1, has been published.* It is in 
two parts, the first dealing with traffic investi- 
gation, while the second is an economic assess- 
ment of its effects. In 1955 a survey was 
carried out to determine the origins and destina- 
tions of traffic using existing routes which might 
be affected by the proposed motorway. Journey 
times were measured, vehicles were assumed to 
transfer to the motorway if they could save 
time by doing so, and the speeds assumed were 
checked against existing European motorways. 

Traffic volumes generally are estimated to be, 
by 1960, 30 per cent above the 1955 levels, and 
in addition it was predicted that extra traffic 
would be generated by the motorway itself, as 
a result of time saving, novelty and ease of 
driving. As a result, a further increase of up to 
30 per cent is expected by 1960. By the middle 
of 1960, the estimated traffic on the motorway 
will be 18,000 vehicles per day, both directions 
combined. On the most heavily used section 
of the motorway, near Luton, the figure is 
estimated at about 26,000 vehicles per day. 
This motorway traffic will result in a fall in 
vehicle movement on certain roads, notably 
the former main London-Birmingham route 
(A5/A45), where the reduction is expected to be 
6,000 to 8,000 vehicles per day, but on some of 
the older roads which feed the motorway, the 
traffic density will rise. 

Time saving will, of course, be a very important 
factor in the use of the motorway. A study of 
the vehicle journeys which the motorway will 
attract shows that a saving of about 30 minutes 
in total travelling time will be possible on 


= The London-Birmingham Motorway: Traffic and 
Economics (RN/3552). Road Research Laboratory, 
DSIR, Harmondsworth, Middlesex. 


TABLE I.—Assumed Speeds on Motorway (m.p.h.) 


; ; ; First Second | Third 
Class of vehicle i i 


assign- | assign- | assign- 
ment ment ment 
Private cars .. - ih ee 50 sO | 50 
Light commercial vehicles (up to | | | 
1} tons unladen weight) a 45 | 50 
Medium commercial vehicles (14 | 
to 3 tons unladen weight) 4 a5 40 45 
Heavy commercial vehicles (over | 
3 tons unladen weight) .. ol 35 40 


TABLE .— Estimated Savings (—) and Increases (+-) in Annual 
Costs resulting from Construction of the Motorway 


Changes in £000's per 
per annum 


| 
First Second | Third 
assign- | assign- assign- 
ment | ment | ment 
Savings in working time by traffic | 
transferring to motorway - 453 624 766 
Reduction in vehicle fleets = 80 | — 161 | — 227 
Change in fuel consumption for | 
vehicle-mileage transferred to | | 
motorway - és Ks 117 | 84 | 18 
Change in other operating costs for | | 
vehicle-mileage transferred “3s 200 | — 200 | 200 
Costs of additional vehicle-mileage 
incurred in transferring to motor- | 
way i 5 aa a 229 307 | + 375 
Reductions in cost to vehicles | 
remaining on old roads . . i 128 128 | 128 
Total vehicle costs ae e 749 | 890 | — 964 
} 
Reduction in accidents ae sla 215 215 - 215 
Maintenance costs of motorway .. 2 200 + 200 
Net annual measured savings .. 764 905 979 





journeys between central London and Bir- 
mingham, Coventry, Liverpool, Manchester and 
several other large centres. In some cases use 
of the motorway will involve greater travelling 
distances, and here the time advantage is un- 
equally divided between private cars and goods 
vehicles; the former may show a gain in time and 
the latter a loss. 

A study of the accident statistics in the United 
States, France, Belgium and Germany, where 
motorways have been in use for some time, and 
comparison of the motorway figures with those 
for ordinary roads shows that the accident rate 
is lower on the motorways. On the whole, 
allowing for local differences, the number of 
fatalities per mile travelled on motorways is 
roughly cne-third of that on ordinary roads, 
and the number of personal-injury accidents per 
mile travelled one-half. Comparable figures can 
be expected in Britain. A possible indirect effect 
of the motorway on the national accident rate 
is that the removal of some of the traffic from the 
older roads may lead to higher speeds there, and 
sO Cause an increase in accidents elsewhere. 

Using the data collected in the traffic and 
operating survey, it was possible to make an 
estimate of the economic value of the motorway, 
though as in the case of the traffic survey, certain 
assumptions were necessary. 

Two classes of persons will benefit from the 
motorway: those who use it, and those who travel 
on the older roads who will gain some advantage 
from the partial removal of traffic from these 
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Changes in fuel consumption on motorways as 
compared with conventional routes. 


roads. Some benefit will also accrue to those 
who live on the older routes; there will be a 
reduction in noise and smell. The social benefits 
of this kind cannot be ignored, though it is 
impossible to measure them in terms of money. 
Equally difficult is the problem of assessing the 
value of leisure time gained, or of valuing the 
potential accident reduction. 

Time saving as a means of reducing costs can 
be estimated on the basis of man-hours saved 
multiplied by known wage rates. For com- 
mercial vehicles, annual savings of between 
£154,700 and £468,300. can be estimated, 
according to the average travelling speeds. 
Similarly, a broad estimate can be made of the 
monetary value of time saved by occupants of 
private cars used on business; this ranges from 
£453,000 to £766,000, again according to the 
average speed. 

Vehicle time saved is another important factor. 
Time saved means that the same volume of 
commerce can be carried with fewer vehicles, 
at least where a deliberate attempt is made to 
minimise the number used. Operation of 
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commercial vehicles (of all types, taken as a 
group) could show a saving of between £63,000 
and £206,000, according to the speed. 
Sustained running at high speed is capable of 
showing an increase in fuel economy but, 
depending upon the type of vehicle, actual 
average speed and driver characteristics, it may 
equally well result in a loss of economy. 
Tests were carried out with different vehicles, 
both on a normal road and on a test track, 
and the results show that small private cars will 
have increased fuel consumption on using the 
motorway, while large cars and commercial 
vehicles will show a reduction. In spite of the 
variables, it is possible to find a fairly consistent 
pattern in comparisons between fuel consump- 
tions on ordinary roads and motorways. On 
the whole, a saving in fuel is to be expected. 
Other vehicle operating costs are affected by 
the use of the motorway. Tyre wear on private 
cars has been shown to increase by about 
40 per cent cumulatively for each increase in 
steady speed of 10 m.p.h. above 35 m.p.h. 
One stop per mile at 35 m.p.h. would increase 
tyre wear by 100 per cent. These two factors 
tend to cancel out, for the more rapid tyre wear 
due to high speed is compensated by the 
fact that on a motorway the number of stops 
necessary is reduced to a minimum. Experience 
in the USA has demonstrated that the total time 
spent by a private car in braking on a motorway 
is from one-fortieth to one-seventieth of that on 
ordinary roads. A saving of £175,000 may be 
possible from the reduction in brake wear, and 
a small additional saving may result from the 
reduced use of the clutch. Engine wear is likely 
to be so little affected by using the motorway that 
its effect can be ignored. 
The estimated total cost of the motorway 1s 
£23,300,000, and the annual maintenance cost 
is computed at about £200,000. Against this 
total cost it is possible to set the estimated gains 
and losses resulting from the use of the motorway. 
This is done in the appended tables. 
Taking all the calculations into consideration, 
it is estimated that the net rate of return in 1960 
on the capital cost of the motorway would repay 
the original cost, plus interest, in 6 to 8 years. 
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Special Article 


Computer Revolution in the Small Firms 


The computer business cannot 
go on growing if its machines 
are used only by the industrial 
giants and the ministries. For 
growth, the industry must meet 
the problems of the smaller 
firms. Joint ownership offers 
some attractive possibilities. 


Though the computer has developed only in the 
last five years and is still in its infancy, the com- 
puter market today in Britain is in the region of 
£4 to £44 million yearly. It is estimated that to 
equip the whole of British industry with com- 
puters over 20 years would involve a capital 
expenditure of between £300 million and £500 
million. The market, in ten to 15 years’ time 
may have settled down at between £30 million 
and £50 million a year. These figures were 
given by Mr. W. A. Freyenfeld, of Burroughs 
Adding Machine Limited, at the recent one-day 
conference on ‘“‘ Computers for the Smaller 
Firm,’ held at the Federation of British Indus- 
tries. 

Representatives of nearly 100 firms listened 
to a variety of sales talk on the techniques of 
different systems, copiously illustrated on screen 
and blackboard; and, under the title of “* Proof 
of the Pudding,”’ learnt of the experiences of a 
user—though hardly a small one, since it was 
the Post Office. 

Mr. H. W. Underhill, chairman, Central Lon- 
don Productivity Association, presided over a 
symposium to illustrate the use of the smaller 
machine, the progressive utilisation of com- 
puters, service centres and joint ownership. Mr. 
T. R. Thompson, a director of Leo Computers, 
stressed at the outset, and others repeated, that 
a computer was a powerful, fast, flexible instru- 
ment but it had no brain. An application would 
not be successful without experience of planning. 

Lyons were concerned with small as well as 
large jobs and on two computers, fully loaded, 
they tackled probably 100 different jobs, many 
taking half an hour or less at a time. A job 
should not be much smaller than could be done 
by five clerks working a whole week. To put a 
complex job on a computer might involve a 
capital cost of £10,000, including considerable 
re-organisation of the concern, rationalisation 
and integration of office functions. A com- 
puter could save clerks, designers, some execu- 
tives and time. Intangibles also brought extra 
savings. He was confident that in 10 years’ time 
many small organisations would be using com- 
puters in their offices. 

Discounting the lurid literature which had got 
into popular magazines, Mr. Freyenfeld said the 
computer was not an electronic brain. Certain 
misconceptions had arisen largely because the 
language used by experts was misleading. A 
computer could only obey a set of very rigid 
instructions from those who planned its mode of 
operation. Magnetic ink would play an increas- 
ing part as a method of input in computing units 
in the next five to ten years. One thousand 
characters per second was too slow for some very 
fast computers. Some high speed printers were 
capable of 1,500 lines per minute. 


POSSIBLE ECONOMIES 


Quoting American case histories relating to 
firms which, although substantial undertakings, 
were not large by American standards, Mr. 
Freyenfeld said that, by installing a computer 
they had, in each case, affected considerable 
economies in time and money. In One case, 
the cost of producing a complicated set of calcu- 
lations had been reduced to 19 cents in each §$, 
a saving of something better than five to one; 
in another, the time taken to make available an 
involved analysis had been cut by four-fifths. 
In Britain an aircraft company installed a com- 
puter in 1957 to produce fairly complex aero- 
dynamic calculations. Recently it had been 


established that results were being obtained ten 
times faster than before which meant that not 
only were there economies in that operation but 


‘that economies were achieved in subsequent 


ones. 

Dealing with computers in commerce—wages. 
costing, stock control and market research, Mr. 
C. M. Berners-Lee, of Ferranti Limited, stressed 
that the real clue to the use of computers was at 
the very beginning of operations—in data pre- 
paration. It was usually a mistake for a small 
business to purchase a small machine without 
experience of service work and of jobs done on 
a large one. Proper data appreciation could 
also unearth skeletons in the cupboard, as, for 
instance, when the senior executive of a firm 
asked for the suppression of some of the work 
at the computer centre because it was appearing 
that there were jobs outstanding on the shop 
floor for two or three years. 

Mr. John A. Goldsmith, speaking under the 
heading “* Arithmetic for Hire,’ about the firm 
that might never own a computer, said the type 
of work most successfully done on a service 
basis was that which could be easily isolated from 
the firm’s main processing work without dis- 
organising it. Most scientific calculations came 
in this category, and also problems involving 
civil and other engineering designs; and on the 
commercial side, there was sales analysis and 
other statistical work. London insurance com- 
panies used computers on a service basis to 
prepare actuarial tables. A job within his recent 
experience that yielded with advantage to hand- 
ling on a computer was the accounting of produce 
grown by farmers abroad and auctioned in Lon- 
don. Even a one-man business could find a 
computer application on a service basis useful. 


HIRING TIME 


The former saying that to buy a computer 
for commercial use was “an act of faith”? was 
no longer true. One could hire time on a service 
machine before committing oneself to purchase. 
Time could be hired for routine work such as 
invoicing and payrolls, but the main deterrents 
so far had been the need for secrecy and the 
reluctance of accountants and managers to have 
work done, outside their firms, which if not 
returned in time would upset their operations. 
Firms using service centres must have among 
their staffs someone who appreciated a com- 
puter’s needs and capabilities. Manufacturers 
wished to do service work but in the last few 
weeks he had learned that their staffs were 
considerably stretched in advising those who had 
purchased their own installations. More help 
would be given to time hirers when staff became 
available again. 

Most machines at universities were installed 
for scientific work, but some with a commercial 
sense had installed ancillary devices such as 
magnetic tape to make the machines more 
suitable for commercial work and they were 
keen to hire out time, particularly in their own 
neighbourhoods. Many firms which had pur- 
chased had hiring time available, particularly 
at night. Another channel of help was profes- 
sional accountants or consultants, some of 
whom had done active work on computers, 
such as programming. 

The economics of time hiring varied enor- 
mously: costs ranged from £15 an hour on a 
small computer and £30 to £50 on a medium 
machine to £160 an hour for use of a large 
installation. But quotations per hour were not 
sufficient indication of a machine’s usefulness. 
To use a large machine at a high rate per hour 
might be more profitable than to use a small 
one with a limited storage capacity. There 
were big additional costs on methods study and 
programming particularly if the job was pro- 
grammed from scratch. The cost of a parallel 
run or of getting ready for a machine was 
frequently forgotten or ignored. This might 





equal the cost of the machine itself and be 
£70,000 or £90,000 per machine. 

Experiments in joint ownership so far had 
been of two kinds: one of firms in the same 
industry or profession, and the other of different 
industries in the same area. A Stock Exchange 
committee had been considering for some time 
whether to use or buy a computer for members 
and it might be that in a year or two they would 
instal one. Greenwich and other corporations 
south of the Thames were experimenting and 
planning, probably to buy their own joint 
machine. 

“* Whole-in-One ’’ was the title of the des- 
cription by Mr. S. A. Grimes, of National 
Cash Register, of how an integrated data 
system, using a medium-sized computer, tackled 
a customer’s order, including invoice and dis- 
patch documentation, account entry, stock 
records adjustment and daily sales analysis. 


STORES REDUCED 


The lone user representative, Mr. H. H. 
Simmons, assistant controller, GPO supplies 
branch, described the results of a year’s working 
with a small general-purpose computer, the 
ICT 1201, on store control and provisioning. 

The task of the supplies department, he said, 
was to provide the 350,000 people employed by 
the Post Office with 70,000 items of stores 
necessary to maintain the postal and telecom- 
munications service; and to maintain adequate 
but not excessive stocks in proper balance. 
The major part of the money provided for stores 
went on 30,000 telecommunications items. To 
the better control of these, modern data pro- 
cessing methods were initially directed. Since 
the computer was installed a year ago 36 pro- 
grammes had been written; 28 had been proved 
and were in use and the balance was well 
advanced. They were beginning to get informa- 
tion about stores holdings which they had always 
known to be necessary, but which it had not been 
possible to obtain hitherto by the means at their 
disposal. 

Stores holding had been considerably reduced 
in the last 12 months although he did not claim 
that this was due to the computer. Installation 
and take over went smoothly; out-of-service 
periods had been few and were lower than 
expected. Teething troubles had not been 
severe in relation to projects, yet they now 
seemed to be experiencing a feeling of anti- 
climax rather than satisfaction at having made 
the computer tick without undue trouble. 
There were many tasks to be got on to it during 
the next three years some being major studies, 
notably a review of the disposition of stores 
holdings in the main engineering stores depots 
in relation to demands from requisitioning 
points, which was important to speed up delivery 
and reduce unnecessary handling and trans- 
portation costs. They were only on the thres- 
hold of development and the area of application 
could spread to the very heart of administration. 


ONLY HUMAN 


Summing up, Mr. D. W. Hooper, immediate 
past-President of the British Computer Society, 
said no computer application would be successful 
unless it progressed through every stage of 
investigation, planning and development and 
the actual operation was an honest partnership 
between the user and the manufacturer, ex- 
changing information. That led to the need for 
education for higher management. The com- 
puters’ potentialities were enormous, but Mr. 
Hooper warned against the misuse of computers 
and of trying to put on them jobs for which 
they were unsuitable. It needed only a few 
failures for the whole concept to fall into dis- 
repute. After one failure in his organisation, 
someone remarked that, after all, the machine 
was only human. It was on humans that the 
eventual development of the technology of data 
processing depended. 
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Cheap Water 


Except in certain limited areas, British law 
permits the drawing of water from underground 
water-bearing strata, or aquifers, provided 
formal notification is made to the local authority. 
Underground water can be drawn freely, even if 
the aquifer is fed by a river or lake not under 
the riparian ownership of the consumer. Various 
schemes for tapping underground resources have 
been proposed in the past, but as most of them 
involved extensive excavation of trenches and 
laying of collecting pipes along river beds, high 
cost and difficulties connected with the necessary 
trenching on a large scale led to their abandon- 
ment. 

A system developed under licence in this 
country by Ranney Method Water Supplies 
Limited, of 12 Queen Anne Street, London, W1, 
claims to overcome these objections. It requires 
only the excavation for a central well or caisson, 
from which specially designed collecting pipes 
are driven radially outwards. These “ laterals,”’ 
driven horizontally after the caisson is com- 
pleted, are located within the aquifer. Any 
reasonably porous, permeable stratum, such as 
the alluvial deposits found in most river valleys 
or the gravel beds of glacial origin, is suitable for 
the purpose, provided it is fed by a perennial 
source of water. A river or lake is to be pre- 
ferred, since this enables the yield to be more 
accurately predicted, but percolation of rainfall 
in sufficient quantities can also be exploited. 

The lateral collector pipes are fabricated from 
slotted steel sheet and may vary from 8 to 24 in 
diameter. The total length of piping driven 
from any one caisson may range from 400 to 
over 3,000 ft, depending on local conditions and 
on the yield required. The pipes are driven in 
lengths of 8 ft by a hydraulic jack, successive 
lengths being butt-welded together until the 
required spread is reached. 

Installations of this type are already in opera- 
tion in the United States, in France, Germany 
and other parts of the world. The first commer- 
cial Ranney collector in this country, tapping an 
aquifer fed by the River Avon, has just been 
commissioned at the Somerdale works of J. S. 
Fry and Sons Limited, the cocoa and chocolate 
manufacturers near Bristol. 

Hydrogeological tests to establish the feasi- 
bility of the scheme were carried out on both 
banks of the Avon in the summer of 1957. The 
decision to proceed was reached during the 
following summer and by September, 1958, the 
caisson was sunk and sealed. The driving of the 
laterals was finished by November of that year 
and the superstructure housing the mechanical 
and electrical control equipment was completed 
in June, 1959. 

The caisson has a total depth of 30 ft, part of 
which projects above ground level to prevent 


Barges through Canal 


The new double-chamber lock at Long Sandall 
(near Doncaster) on the Sheffield and South 
Yorkshire Navigation now enables barges of 
250 tons to be cleared in 3 minutes, against the 
24 minutes required when gates and sluices 
are manually operated. 

Long Sandall lock is 215 ft long, divided by 
a middle pair of gates into two chambers, one 
137 ft and the other 78 ft long; it is 22 ft wide 
and there is 94 ft of water over the sill. The fall 
through the lock is 44 ft. To speed the passage 
of the barges, the upper end gates and all the 
sluices have been freed from manual operation; 
provision has been made to convert the other 
gates later. The operating power is supplied by 
hydraulic pumping gear driven by a single 
electric motor. Each sluice and gate is controlled 
individually by lever-operated valves. The 
circuitry is so designed that either two sluices 
or a pair of gates can be operated at the same 
time. The contractors for the lock mechanisation 
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Supply 


contamination of the well by floods. Two sub- 
mersible two-stage centrifugal vertical pumps 
deliver the water at a rated capacity of 700 
gallons per min., each being driven by a 50 h.p. 
electric motor. 

Seven laterals of 8 in slotted steel pipes were 
driven, totalling 417 ft in length. Provision for 
the driving of three more laterals is made, in 
case rising production should demand a greater 
yield. Pumping tests carried out in June this 
year, extending over a period of 72 hours, showed 
that the yield (corrected for normal Avon water 
level) is 751,000 gallons in a 24-hour day, which 
is in excess of the guaranteed figure of 720,000 
gallons per day. Actual use of process water at 
present runs at the rate of 500,000 gallons per 
day, in spite of the long drought and the abnorm- 
ally low level of the River Avon. 

After driving, the laterals are flushed by forc- 
ing water into them. This operation also flushes 
out the fine particles from the aquifer immediately 
surrounding the pipes, allowing coarser gravel to 
compact about them. Experiments carried out 
to establish optimum conditions of flow to 
eliminate sanding up, showed that water trickling 
into the pipes at a velocity of not more than 
0-03 ft per sec. carried no sand at all. (The 
water velocity on the Fry installation is only 
0-0087 ft per sec.) 

At the same time it was found that, at such 
low velocities, no changes in pressure occurred. 
Since the deposition of calcium bicarbonate is 
initiated by instability of the carbonates in 
solution due to pressure drops, the low rate of 
flow in individual pipes ensures freedom from 
incrustation. Resistance to corrosion is also 
very high. 

The layout of Ranney collectors is governed 
largely by the need to maintain low rates of water 
flow. The diameter, number, disposition and 
length of laterals is determined after tests, in the 
course of which several observation boreholes 
are sunk, arranged in a pattern about a central 
shaft from which water is pumped continuously 
at various rates of delivery. From the amount 
of drawdown in the boreholes, specimens of the 
strata and other data, the rate of flow can be 
calculated. The rate at which the aquifer is 
replenished also determines the ultimate yield of 
the plant. 

One advantage of this method of water supply 
is its purity, due to the natural filtering effect of 
the soil. The efficiency of filtration at the Fry 
installation is shown by chemical and bacterio- 
logical analyses undertaken on water from the 
highly polluted River Avon and on the water as 
subsequently drawn from the collector; examina- 
tion showed that ‘* Bact. Coli in large numbers ” 
was reduced to “ Bact. Coli absent’ in the 
collector. From the chemical aspect, the report 


Lock in 3 Minutes 


were Stein Atkinson Vickers Hydraulics Limited, 
London. 

The lock walls are of sheet steel piling, tied 
back to piled anchor panels, and faced with 
reinforced concrete. The gate chambers are of 
mass concrete poured within steel-piled coffer- 
dams, the piling at the back and sides of the 
chambers being left as driven. Mass concrete 
has also been used for the invert and coping, 
and there are levelling culverts on both sides 
of the locks. Ten vents, filled with gravel, 
topped with clay and closed by a concrete slab 
over bitumen, have been provided to relieve 
water pressure building up on the underside of 
the invert. 

Design of the lock was undertaken by the 
divisional engineer, British Waterways, North 
Eastern Division, who also supervised its con- 
struction by the Yorkshire Hennebique Con- 
tracting Company Limited of York, the main 
contractors. 
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Diagram of typical Ranney collector installation, 
The lateral pipes are driven by hydraulic jack from 
within the caisson, thereby eliminating trenching, 





The pipes forming the laterals are fabricated from 
slotted steel sheet in sections of 8 ft length. 
Diameters range from 8 to 24 in. Sections are 
welded together to make up the required lengths. 


states that water from the collector is “* practically 
clear and bright in appearance, neutral in reaction 
and free from metals apart from a very minute 
trace of iron and manganese.’ The organic 
quality is of a high standard. Since this installa- 
tion supplies water to a factcry turning out con- 
fectionery, it is necessary to chlorinate the 
supply. No other treatment is required and 
even this is seldom necessary for normal indus- 
trial supplies. 

Another major advantage of water drawn 
from aquifers is the consistency of temperature. 
During hot weather, water from an aquifer can 
be expected to be much cooler than the surface 
water from which it is fed. At Frys the tem- 
perature of the river water varied between 63 
and 65° F during the pumping tests, whereas the 
water from the caisson was at a temperature of 
56° to 58° F. When used for refrigeration con- 
denser cooling, the lower temperature would 
result in a saving of almost 200 h.p. if the total 
cooling water was obtained from the underground 
source through the collector. 

The cost of water from conventional sources 
in this country ranges from about 10d per 
1,000 gallons to as much as 3s 6d in some special 
areas. To this must be added the cost of filtra- 
tion, which is essential in most cases and adds 
from 2d to 5d per 1,000 gallons to the cost of 
supply. 

The cost of a Ranney collector to supply 
between 1 and 2 million gallons per day would 
normally be less than £50,000. Amortised over 
10 years and including operating costs, this works 
out at well below Sd per 1,000 gallons, there 
being no further expense due to filtration. Ata 
yield of 5 million gallons per day, the cost per 
1,000 gallons would fall to about 2d. 
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The Waffle flooring panel. 


Precast Concrete 
Floor and Ceiling Panel 


A “ Waffle ’ flooring panel has been devised for 
the construction of an office block being built 
for the Atomic Energy Authority at Winfrith 
Heath, Dorset. The designer is Mr. Stephen 
Revesz, and the units (one of which is illustrated 
above) have been made by the Modular Concrete 
Company Limited, Bedfont, Middlesex. 

The two-way panels are 15 ft long by 12 ft 
and have an 18in square grid. The overall 
depth is 7in and the floor thickness is 14 in, 
reinforced with a 3 in square light mesh. All-up 
weight of the panel is 34 tons. A mechanical 
cum in situ joint has been used to fix the panels 
to the columns; it employs a steel shear connec- 
tor which fixes into a slot in the panel that is 
subsequently filled with grout. 

The building is a three-storey block, 228 ft 
long by 30 ft wide; the frame consists of 88 
reinforced concrete columns which were cast in 
a single length of 33 ft, equal to the full height 
of the building. The main contractors are the 
Turiff Construction Company Limited and the 
erection period allowed for building was 25 days. 


Distributing Information 
around the Building Industry 


News of knowledge of improved techniques is 
not absorbed very quickly in the building indus- 
try. The smaller firms, which constitute such 
a large part of the industry, are particularlys low 
to benefit. Aslib are holding an informal one- 
day conference on Wednesday, 9 December, 1959, 
at the Connaught Rooms, Great Queen Street, 
London, WC2, to review the many problems 
arising in the provision of information in the 
building industry. The aim is to provide a 
forum for the exchange of ideas between the 
users (architects, surveyors, engineers, builders) 
on the one side, and the purveyors (information 
officers, librarians, editors, publishers) on the 
other. Tickets are available from: Aslib, 3 Bel- 
grave Square, London, SWI, 30s including 
luncheon. Non-members will be welcome. 


High Strength Bolts for 
Structures 


Because of the increasing use of high strength 
friction grip bolts, the British Standards Insti- 
tution have compiled and published BS3139: 
Part 1: 1959 High Strength Friction Grip Bolts 
(7s 6d postage extra for non-members). 

The designation “friction grip” has been 
adopted to distinguish the bolts from other types 
of high tensile bolts by indicating the mode of 
application. One grade of quenched and 
tempered high strength friction grip bolts with 
hexagon heads and their associated nuts and 
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washers is covered by the new Standard. 
Dimensions are given for a range of nominal 
sizes from 4in to 14 in inclusive. Mechanical 
properties are specified, as are tests, inspection 
procedure and marking provisions. 

Recommendations on the use of bolts are in 
the course of preparation and will be issued 
subsequently as a Standard. 


Bridge Design 
and the Road Programme 


The Minister of Transport, Mr. Marples, has 
asked the Institution of Civil Engineers to 
nominate a panel to advise him on the better 
design of bridges for the road programme. The 
difficulty is that very few road bridges have been 
built during the last 10 years, though there have 
been some important developments, particularly 
in the use of prestressed concrete. It should not 
be forgotten, however, that the railways have 
carried through a considerable programme of 
bridge replacement. It will be rough justice 
indeed if the railways have to help out with the 
road programme. 

Critics who suggest that all the bridges along 
the new motorway would have been cheaper and 
of better appearance if prestressed concrete had 
been used are overlooking some important facts. 
Two or more years ago, when the designs were 
being finalised, there was not the experience in 
this country to warrant such a decision regarding 
the 130-odd bridges to be built at the rate of two 
a week. Design knowledge and the ability to 
calculate member sizes may have been available, 
but it is questionable whether an adequate 
labour force and sufficient supervision could have 
been mobilised. Since then circumstances have 
changed. 

Mr. Marples has also expressed himself in 
favour of design competitions. This opens up 
some interesting possibilities and many con- 
sulting engineers—particularly young ones—are 
known to favour the prospect. Competitions 
for bridge designs have been fairly common on 
the Continent and usually the sponsers have been 
able to combine the best from two or three of the 
entries to obtain the most satisfying—though 
rarely the cheapest—design. In this country 
such competitions have been very rare, though 
the results of the Prestressed Concrete Group’s 
competition for an elevated roadway are expected 
before the end of the year. 


Laings to make 
Lightweight Aggregate 


A new lightweight aggregate for concrete is to 
be made from sintered pulverised fuel ash by 
Lytag Limited, a subsidiary formed for the 
purpose by John Laing and Son Limited. The 
material, which is to be called Lytag, produces 
a concrete with good thermal insulation qualities 
as well as a high resistance to fire and frost. 
A typical mix will give a strength of 4,500 Ib 
per sq. in for a density of 100 per cu. ft, 
and the thermal insulation works out at a Q-value 
of 44 to S. 

Lytag is to be made in a factory that has been 
built adjoining Northfleet (Kent) power station. 
The address of the new company is at Manor 
Way, Boreham Wood, Hertfordshire. 


Snowy Mountains 
and Road Plans in Australia 


Snowy T1, the second of the hydroelectric power 
stations in the Snowy Mountains scheme was 
officially opened on 31 October. The station 
contains four English Electric water turbines 
that each develop 110,500 h.p. under a head of 
960 ft. Output of the station: 320 MW. 
Under a new agreement, the Federal Govern- 
ment is to grant £A250 million for road works 
over the next five years. This is 14 times more 
than road grants made over the last five years. 
Transport costs at present represent 8 to 10 per 
cent of the gross national output in Australia. 


Three Lectures 


on Highway Engineering 


Three lectures by eminent European authorities 
on different aspects of highway and traffic 
engineering are to be given at Friends’ House, 
London, NWI, on Tuesday, 17 November, 
starting at 2.30 p.m. The lectures will follow the 
annual general meeting of the Pavings Develop- 
ment Group. 

Road construction techniques in Switzerland 
will be the subject of the first paper, given by 
Herr W. Schiiepp, director of Betonstrassen 
AG. Herr Schwedler, minister of building of 
Berlin, will talk on road construction in the 
city where an urban motorway system has just 
been opened. The third paper on traffic engi- 
neering will be by Professor M. Feuchtinger. 
Anyone wishing to attend should notify Mr. 
P. H. T. Gooding, Pavings Development Group, 
Terminal House, Grosvenor Gardens, SWI. 


Stainless Steel Cladding 
for Laboratory 


Extensive use of stainless steel has been made 
in the construction of a new two-storey chemical 
laboratory at the Stocksbridge works, near 
Sheffield, of Samuel Fox and Company Limited, 
a subsidiary of the United Steel Companies 
Limited. The stainless steel wall panels of the 
wall cladding consist of 26 gauge stainless steel 
sheets, diamond patterned, and electro-polished 
to a matt finish which prevents glare and reflec- 
tivity. The sheets are bonded to 4 in Asbestolux 
board and the steel is Silver Fox 20, containing 
18 per cent chromium and 8 per cent nickel. 

The curtain walling was supplied and erected 
by the Crittall Manufacturing Company Limited, 
and is one of the first examples of their Fenestra 
237 system, which makes use of Neoprene as a 
bedding material, thus eliminating much of the 
caulking work associated with conventional 
systems. 

Internally also the building contains many 
examples of practical applications for stainless 
steel, including the stair balustrade, lift gates, 
push and kicking plates, door furniture and oil 
fuel extraction hood. 

It is planned that the window cleaners will 
wash down the panels with a leather once a 
quarter. This will ensure that dust does not 
build up on the panels and so spoil their metallic 
sheen. The laboratory is the second building 
at the Stocksbridge works to have stainless steel 
external wall cladding. 
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Laboratory with stainless steel wall cladding. 
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Seeking the Best in Current Car Design 


Recently introduced motor 
cars incorporate many im- 
provements. A number of re- 
finements in design have yet 
to be embodied in many cars, 
which would make driving 
safer and easier. 


Over the years there have evolved many aids to 
design and refinements of design for the motor 
car which have not yet gathered themselves into 
one car. The result is that one hears all too often 
the cry—* Why can’t we have independent 
suspension on all four wheels?” or ‘‘ Why can’t 
we have a car which doesn’t need to be serviced 
every 1,000 miles?’ There are many such pleas, 
and recently many of them have been answered. 
Nevertheless, we are still far from the ideal car— 
even in the light of today’s engineering know- 
ledge. 

One subject of considerable interest nowadays 
is safety—from the points of view of both occu- 
pants and fellow road users. There is even a 
United Nations Economic Commission for 
Europe’s Inland Transport Committee. Recently 
they thrashed out the essential features for the 
protection not only of the drivers of vehicles 
but also of other road users at a meeting of a 
working party on the construction of vehicles. 
The recommendations made by the working 
party were that governments should include in 
their national legislation provisions under which 
motor vehicles should satisfy a number of 
important requirements. The first of these 
concerns the internal fitments of motor vehicles. 
It is recommended that in the case of sedan cars 
the engine compartment should be insulated 
from the passenger compartment in such a way 
that there is no danger of gases, vapours, and 
fumes seeping through into the bodywork. 

Then, there are a number of precautions to 
save the passengers injury from sharp edges or 
corners in the event of their being thrown 
forward at a sudden halt. These are as follows: 
the lower edge of the dashboard should be 
rounded; the heads of buttons or stops projecting 
from the dashboard should be broad and 
rounded; rearview mirrors should have pro- 
tective frames without sharp corners or edges; 
any sunshades should be retractable with rounded 
edges; the roof of the vehicle should have no 
sharp points above or ahead of the occupants 
and if there is a sliding roof the control lever 
should not project dangerously; and, finally, 
the back of the front seats should be padded and 
not fitted with metal bars. 

Other safety measures lay down that the 
device for opening the sliding roof should be so 
designed that it cannot open accidentally especi- 
ally in the event of collision; that side doors 
consisting of a single leaf and hung vertically or 
near vertically should be hinged at the front; 
that seats, even adjustable, should be firmly 
fixed to the body of the vehicle and that the 
brake pedal should be to the left of the accelerator 
pedal and to the right of the clutch. 


ELASTIC ORNAMENTS 


It is recommended is that there should be 
at no point in the bodywork of the machine, 
ahead of the windscreen, any technically non- 
essential feature facing forward that is pointed 
or sharp, makes an acute angle, or constitutes a 
dangerous projection that might seriously aggra- 
vate the risk of physical injury to other road 
users. Ornaments on the front of cars are out, 
unless they are elastic or have spring bases 
and therefore offer no resistance to pressure. 

With regard to headlamps, the radius of the 
forward curve of the edges of the headlamp 
shades or projections and of body parts over- 
hanging headlamps should not be less than 
2-5 mm, and if the projection exceeds 25 mm, the 
radius curve must be at least one-tenth of the 
projection. Other stipluations concern wing 


indicators, flagstaffs, insect deflectors, wing 
mirrors, roof-racks, bumpers, door handles and 
other external fixtures. 

Some representatives at this meeting drew 
attention to the frequent inadequacy of the 
distance between the brake and accelerator 
pedals—which can lead to the accidental opera- 
tion of the two pedals together. 

Two safety devices which do not appear to 
have been mentioned are the safety belt and the 
collapsible steering column. The latter device, 
one would have imagined, should be universal 
by now, but this is not so. Some car manu- 
facturers have recognised the danger of the 
steering column in a head-on crash (where it 
tends to shoot back into the chest of the driver, 
doing him no good at all) in that they have 
fitted dished steering wheels, but the majority 
of these would seem to offer very little advantage 
—the effect being to move the centre a few 


The Triumph Herald has 
a_ collapsible — steering 
column, independent sus- 
pension both at the front 
and the rear, and separate 
body and chassis units. 


inches away from the driver. The best answer 
to this problem would seem to be the cranked 
steering column as offered by Aston Martin, 
the telescoping column of the Triumph Herald 
coming a close second. Safety harnesses still 
seem to need some further development before 
they are perfected. 


REPLACEABLE BODIES 


If you survive the crash catered for in the 
preceding paragraph you will want to repair 
your car. It is here that the car with separate 
body and chassis proves itself a good investment 
particularly if the body is made up from a 
number of replaceable units as in the Triumph 
Herald. This advantage would seem to more 
than outweight the advantages offered by the 
spot welded one-piece body/chassis—ease of 
construction and rigidity. 

The sales of suspension conversion kits are 
ample evidence of the failings of modern sus- 
pension on design, although things have improved 
out of all recognition since prewar days. With 
the end of the last Ford Popular, there is now no 
British car made without independent front 
suspension, and this year has seen the intro- 
duction of two four-seater family cars in Britain 
with independent suspension all round: the 
Morris Mini-Minor/Austin 7, and the Triumph 
Herald. An aid to suspension design has 
recently been announced by EMI Electronics 
Limited, Hayes. They have developed their 
analogue computer, Emiac II, to deal with the 
problems of suspension design. 

Analogue computer studies have been used in 
the United States for a number of years as an 
aid to producing improved suspension systems, 
and although the British enthusiast may not like 
American suspensions, their designers do get the 
results they want. British manufacturers have, 
by and large, been conservative in their approach 
to new methods of studying design problems. 
Commenting on this caution, an analogue 
computer expert is reported to have said: ‘*‘ We 
in electronics know that with experience gained 
in simulating guided missiles, and similar 


problems, we can be of great assistance in speed. 
ing up the advanced design of suspension systems 
through the combination of computer techniques 
and practical track testing. There are, of course 
difficulties in adequately defining the complex 
non-linear behaviour of the component parts 
of such systems, but we are confident that, 
given the right cooperation between both 
industries (automobile and _ electronics), the 
result would be of great impetus to motoring 
safety and comfort.” 


ANALYSING SUSPENSIONS 


An analogue computer is an electrical mode] 
of a machine or process that enables one to 
study the interaction of a number of variables, 
It allows liberties with time, speeding it up or 
slowing it down at will. By stating the problems 


in terms of an equation based on the facts as 
far as they are known, it is possible to explore 





the unknowns and add greatly to basic know- 
ledge. An outstanding example of a car whose 
designers have used computer techniques is the 
Citroen DS19, which has recently proved so 
successful in the Monte Carlo Rally. 

Fuel consumption is one of the first things a 
prospective buyer nearly always asks about. 
Some ten years ago Dr. J. S. Blair noticed that 
the fuel consumption of a car was approximately 
equal to 36 divided by the square root of the 
swept volume measured in litres. This still 
appears to hold true today (see ENGNG., 16 Oct. 
*59, p. 353) so the answer seems to be that those 
interested in fuel economy must use small cars. 
Another fact which is often ignored, but is worth 
noting when considering this aspect of the motor 
car, is that some cars work on low grade fuel 
and others do not. The old Ford Anglia was 
often condemned because the fuel consumption 
gave only 30 m.p.g. while its direct competitors 
were doing about 38 m.p.g. Such critics seldom 
noticed that the Anglia went remarkably well on 
low grade fuel, while its competitors cost up to 
6d a gallon more in their fuel bills. 

Hillman have recently introduced an automatic 
gearbox on the Minx as an optional extra. It 
is to be hoped that this is going to show the way 
to all manufacturers of small cars. If the state 
of affairs arises when all small car buyers can 
get an automatic gearbox it will relieve them of 
a considerable amount of work. The writer 
travels a couple of miles to work in his car and 
finds it difficult to get away with less than 
60 gear changes. If relieved of this chore he 
would have a considerably more enjoyable drive, 
would not be so worn out by the experience, and 
would find it far easier to relax while driving— 
thus rendering the road a much safer place— 
though incurring the sneers of drivers who 
regard a slick gear change as an end in itself. 





Jt is regretted that the photograph of a car 
engine used on page 348 of our issue of 16 October 
is not a Jaguar 3-8, as stated in the caption. 
It is a photograph of an Aston Martin engine. 
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The Surge in Expansion 


Two large public issues were announced last 
week, one by Stewarts and Lloyds who seek to 
raise nearly £14 million by a 7 for 20 rights 
issue of £1 ordinary at 40s and the other by 
Rootes Motors Limited who are issuing £34 mil- 
jion worth of 54 per cent debenture stock at 
98 per cent. These are unlikely to be the last in 
each industry to go to the public for financial 
support. In neither case will expansion at the 
rate which has been forecast be sustained by 
ploughed back profits. 

In the case of Rootes, who allowed £1-°35 
million of this year’s profits to be retained in the 
business, there is a £10 million expansion pro- 
gramme just announced. In the case of 
Stewarts and Lloyds, an expenditure of £28 mil- 
lion has been approved and the amount required 
during 1958/59 is unlikely to be less than the 
£16:3 million spent in 1957/58. The £13-7 
million net to be raised by the rights issue will 
be used to repay overdrafts and to replenish 
liquid resources: further borrowing from the 
banks will be necessary to provide the cash for 
expansion. Other steel companies are now 
certain to come to the market for fresh capital. 
The removal of uncertainty as to their future 
ownership—tre-nationalisation is now surely 
much further away than the four to five years of 
the new Government’s lease—will encourage 
both the industry in its plans for expansion and 
the investors in supporting the industrial com- 
panies’ efforts. 

The conflict between the steel industry and 
motor manufacturers may therefore end soon. 
For a while however shortages will persist and 
some reduction in hours. as has had to be intro- 
duced by Vauxhall Motors, is inevitable. The 
only threat Lord Rootes could foresee to the 
motor industry’s continued expansion was 
increased foreign competition. To meet this 
successfully the industry needs abundant and 
cheap steel supplies. 


KG’s Record Results 


In sharp contrast to several large companies 
whose results were announced last week, those 
of KG (Holdings) Limited were outstandingly 
good. This is a relatively small group of varied 
manufacturing interests including electrical and 
mechanical engineering and contracting, refining 
and non-ferrous metal casting, sun-ray lamps and 
radio receivers (Tellux Limited and Perihel 
Limited) and electrical equipment (WS Elec- 
tronics Limited). 

The group’s chairman, Mr. P. R. V. Wheeler, 
told shareholders that the trading results of 
most of the companies fully justified the optimistic 
forecast given a year earlier. Profits before tax 
rose from £189,200 to £266,600 and the current 
trend of orders suggests that the results for this 
year will not be any worse, despite an inevitable 
increase in the amount of work in progress due 
to the size of some electrical contracts. 


Fairey’s Reverse 


The net profits of the Fairey Company, formerly 
the Fairey Aviation Company, contracted 
sharply from £977,000 in the year ended 31 March 
1958, to £114,500 this year. Trading profit 
before tax fell from £2-8 million to £1-1 million. 
In view of the conservative dividend policy of 
recent years, however, the directors maintained 
the dividend at 1s 6d per 10s share. 

Fairey’s experience is likely to be that of most 
of the leading aircraft companies over the next 
few months. Diversification has been started 
too late and on too small a scale to have made 
much impact in the majority of cases. Nor has 
the choice of new products been too happy; 
several companies have started to manufacture 
Products quite strange to them without proper 





investigation of the market requirements or 
without sufficient understanding of the major 
adjustment required at all levels to enable a 
company reared on aircraft manufacture to make 
industrial products profitably at prices which are 
competitive. 


AEI Forge a New Link 


Associated Electrical Industries and Alco 
Products of New York have announced an 
agreement in the joint design, manufacture and 


sale in world markets of diesel-electric loco- 
motives. 
The agreement takes immediate effect. The 


two firms have in mind locomotives of 900 h.p. 
and above. The AEI-Alco move will give both 
concerns added strength in the locomotive 
markets, where British Railways are only one of 
the transport systems moving over to or main- 
taining costly diesel electric fleets. 

Another of AEI’s transatlantic links is through 
the AEI-John Thompson nuclear energy com- 
pany, which has offered a complete nuclear 
propulsion unit for ships using a boiling water 
reactor system, certain components of which 
would at first come from the General Electric 
Company of America. 

This will not be the first time Alco have cooper- 
ated with a major firm in the British Common- 
wealth. Alco diesels are made in Canada by 
Dominion Engineering. 


Cut in Cables 


The dismantling of the price fixing arrangements 
in the cable industry continues to force companies 
to cut their capacity. The latest casualty is the 
Liverpool Electric Cable Company which 
(through Siemens Edison Swan) is a subsidiary 
of Associated Electrical Industries. This is 
the second cable works to be closed by AEI in 
the past few months. In July it was announced 
that the North Woolwich factory of W. T. 
Henley’s Telegraph Works was to stop produc- 
tion. These closures are taking place against a 
background of price cutting which is taking the 
form of bigger discounts. 

It has been apparent for a number of years 
that the hope of the cable manufacturers, especi- 
ally at the light end of the trade, was increasingly 
in the home market. Exports have been shrink- 
ing as companies have been set up abroad to 
serve the local market. The price agreements 
in the home market have delayed rationalisation 
over the years and, now that it has come, the 
pace is decidedly uncomfortable. What is 
happening in cables is exactly the same as has 
occurred in the much more publicised agonies of 
the cotton textile industry. In that case, price 
fixing agreements in two of the largest sections 
of the industry slowed down the rate of con- 
traction in an industry which has permanently 
lost its export markets. The cable industry 
is in a similar position and it has no option but 
to shed labour and managerial ability that can 
be used better elsewhere. 


Babcock’s Predicament 


The strongest of all companies in the boiler 
industry, Babcock and Wilcox Limited, who are 
one of the largest makers of water tube boilers 
in the world, have had to cut their interim 
dividend from 6 to 44 percent. The chairman’s 
forecast in his annual statement last May that 
profits were unlikely to be maintained was 
correct. The directors’ report accompanying 
the half yearly accounts states that “* in spite of 
severe competition orders received in recent 
months have been encouraging in volume, 
although at reduced profit margins.” 

There is little doubt that the boom days of 
the past decade are over for all firms whose 
business lies mainly in the manufacture and 
erection of boiler plant and accessories. The 





Companies in the News 


unit size of installations has increased vastly in 
the past few years, the introduction of super- 
critical pressure and temperatures has increased 
the complexity of the plant and the net result is 
fewer installations and lower margins of profit. 
Moreover, the design and manufacture of nuclear 
plants—in which Babcock have taken a leading 
part—has necessitated considerably more deve- 
lopment work than had been anticipated and the 
new processes involved have adversely affected 
and delayed production. 

The progress of a smaller, though sizeable; 
company, James Howden and Company Limited 
(boiler auxiliary and general engineers), sug- 
gests that diversification on a significant scale 
is the best insurance policy. In his annual 
statement their chairman, Mr. J. Howden Hume, 
reported that all the group’s factories were fully 
employed (profits increased by £136,000 to 
£862,000) but emphasised that the order book 
had been helped “* by the widening of our range 
of products.” Electro-precipitators, rotary 
compressors and more recently sintering equip- 
ment for steel works, have contributed heavily 
to the company’s success. 


Outlook Grim 


Lower rates of tax and an improved investment 
income helped the Sunderland Shipbuilding Dry 
Docks and Engineering Company to end the 
year with a drop in net profit of only £70,000— 
although the trading surplus was down by 
£210,000, from £890,000 to £680,000. 

The fall was due to less favourable results in 
ship repairing and engineering, and did not come 
from the shipyards which were fully occupied 
and showed an improvement in results. 

Sir Henry Wilson Smith, the chairman, told 
the annual meeting of the company that no new 
orders for the shipyards had been received in 
recent times. Unless the orders return a serious 
situation is ahead. 


Cementation Success 


An impressive story of difficulties overcome in 
Canada by a company of the Cementation 
Group gives an unusually clear example of the 
work that goes into the successful growth of 
the group. 

Two new salt mines were opened near Lake 
Huron, Western Ontario, and the North Shore, 
Nova Scotia, last week. Both were sunk under 
conditions that may be moderately described as 
trying. 

At Pugwash, Nova Scotia, the group company 
concerned, Cementation (Canada), took over a 
shaft where sinking operations had been stopped 
90 ft down because of exceptionally difficult 
and unstable ground conditions. The mine 
owners, the Malagash Salt Company, called 
in Cementation (Canada) to finish the job. 
Several floodings took place as the shaft went 
down, encountering water laden sand to a depth 
of 370ft. Finally the shaft was completed at 
700 ft. When water sealing was finished residual 
water was only 14 gallons a minute. The Pugwash 
work began towards the end of 1956 and was 
complete by March this year. The reinforced 
concrete lining is 33 in thick. 

The shaft near Lake Huron was undertaken at 
Goderich for Sifto Salt. A 16ft diameter 
concrete lined shaft was sunk to a depth of 
1,900 ft. With Lake Huron so close, large 
amounts of water, up to 10,000 gallons a minute 
and at some pressure, had to be dealt with. 
The company applied its own water-sealing 
process, injecting cement and chemicals into the 
ground using high-pressure pumps. This went 
on down to 650 ft below the surface, where the 
water problem largely ceased. When the whole 
thing was finished residual water of only 5 gallons 
a minute was coming in. 

Round the clock working, seven days a week, 
by an underground team of 50 men, went on 
from the beginning of the Goderich contract in 
August, 1957, until the sinking was complete 
exactly two years later. 
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Research Workers’ Freedom in Large Firms 


By Norman Birch, D.C.Ae., G.I.Mech.E. 


Visiting two firms in the Ameri- 
can aircraft industry, the 
author was impressed with the 
degree of freedom and respon- 
sibility which the research 
worker enjoys. His highly indi- 
vidual views provoke discus- 
sion on this evergreen topic. 


This study was made in the autumn of 1958 at the 
Allison Division of the General Motors Corpora- 
tion, Indianapolis, and at the Flight Propulsion 
Laboratory Department of the General Electric 
Company, Cincinnati. Because a different degree 
of access was permitted at each of these firms 
due to security restrictions, and because, as far 
as this study is concerned, it is immaterial to 
which firm the various techniques belong, they 
will be referred to henceforth as simply Firm A 
and Firm B. It was apparent that both of these 
firms had rearranged their organisations to meet 
the highly competitive post-war market in civil 
and military aero-engines. Speedy and pro- 
gressive research and development are of para- 
mount importance. Thus this study was limited 
to the problem of getting from the idea to the 
hardware and to the testing thereof. 

In aircraft engine development, the most 
important ‘* cogs in the mill”’ are the technical 
staff, because it is the technical excellence of the 
product that sells the engine. The environment 
in which these people and others work in Firm B 
had been developed along lines radically different 
from British ideas. Firm B had a definite 
managerial philosophy under which all technical 
staff managed their own work areas. It was real- 
ised that the organisation and management had 
to be attuned to provide the individual with an 
environment in which he could readily work to 
the best of his ability. This was achieved by 
decentralisation of responsibility and authority. 


AREA OF RESPONSIBILITY 


Each individual had his areas of responsibility 
and authority defined in writing in a “ Position 
Guide.” The individual would come to an 
agreement with his immediate superior upon the 
responsibilities and authorities which his job 
would entail. Having clearly defined the work 
to be done the individual was permitted a much 
greater degree of freedom in his metheds of 
accomplishing the objectives of his work than his 
British counterpart. In short, he was expected 
to manage his own work area. Persons whose 
responsibility was that of coordinating the work 
of others under them were made to appreciate 
that the delegation of responsibility and authority 
must go further down below them to the opera- 
tional level. 

With such decentralisation it can be seen that 
the higher management lose their control of the 
detail running of the organisation. But then 
they are not supposed to be concerned with 
details. Control as such was obtained by 
holding each individual accountable for the way 
in which he accomplished the work he had 
agreed to do. Individuals at the operational 
level were therefore in a position where they 
had to make decisions without necessarily referr- 
ing back to their managers. Such referring 
back was looked upon as red tape or the preven- 
tion-of-mistakes machinery. It was appreciated 
that an aggregate of informed on-the-spot 
decisions is infinitely better than centralised 
decisions, made often by committees. 

The position of committees in Firm B is better 
described by the following quotation by its 
president :— 

A significant feature of this organisation is that 
it has no place for “ assistants-to”’’ or 
‘** administrative assistants.” It is our firm 
belief that such titles create confusion as to 
responsibility, authority and accountability, 
and tend to retard the growth of men and 
the company. If a position is too big for 





one person and (he) appears to require 
assistants, then the work should be divided 
up and reorganised into as many positions 
as are required to do the job efficiently. 
Each position should be able to stand on its 
own with a specifically defined area of 
responsibility, authority and  account- 
ability. 

Likewise General Electric has no place for 
committees as decision-making bodies. It 
is my feeling that a committee moves at the 
pace of its least informed member, and is 
often used as a way of sharing irresponsi- 
bility. Before decentralisation, an official 
tried to get cn a great number of committees. 
He would lead a very calm, safe, orderly life. 
Not much would happen, but nothing would 
ever happen to him. 

At Firm A a rather neat definition of a com- 
mittee was observed: “‘ The unable who have 
been asked by the unwilling to do the unneces- 
sary.” 

PERFORMANCE APPRAISAL 


In each of Firm B’s Position Guides the areas 
of accountability were listed for purposes of 
performance appraisal. Each year all persons 
in the firm were assessed by their immediate 
superiors, from the president down to the lowliest 
typist. The manner and details of this assessment 
are worthy of description in some detail. On 
the front of the “* Performance Appraisal ”’ forms 
were the following instructions to the assessor :— 


1. Tell the individual that you are preparing the 
appraisal. 

. Ask for a list of his accomplishments. 

. Discuss measures not in the Position Guide. 

. Review all evidence. 

Rate. 

. Discuss with reviewer. 

. Review appraisal with individual. 

. Ask individual to prepare a_ performance 
improvement plan. 

9. Review performance improvement plan, add- 
ing your comments to it. 

Notice that the individual is encouraged to 
keep a log of his work throughout the year and 
that the assessment is discussed openly between 
the assessor and the assessed. The reviewer is 
the immediate superior of the assessor and he 
approves changes in status, salary, etc. The 
performance improvement plan is prepared by the 
individual at the same time as he is being assessed 
and is discussed below. 

In the performance appraisal, the areas of 
accountability listed in the position guide are 
reproduced and against each of these an assess- 
ment is made ranging from “Fails to meet 
minimum requirements”? to ‘Far exceeds 
expected requirements.”” An overall assessment 
can therefore be made and described. Further, 
the assessor has to answer a questionnaire on 
the individual under headings: 

1. Describe the strengths that are reflected in 
the individual’s performance which will con- 
tribute to his growth. 

2. Describe the limiting factors that are reflected 
in the individual’s performance which may tend 
to hinder his growth. 

3. Describe changes in responsibility or position 
needed by the business which will more effec- 
tively utilise the individual’s talents. State pro- 
posed course of action. . 

4. Comment specifically on the individual’s 
ability to manage his own area of work, i.e., the 
establishment of realistic goals, selection of pro- 
grammes, budgeting of time and _ resources, 
integrating work with that of others, and mea- 
suring results. 

Noteworthy here is the urge from the manage- 
ment to guide, encourage and assist the individual 
to work to the limit of his ability and to create 
an atmosphere of understanding. 


Meanwhile the individual prepares his per- 
formance improvement plan under the headings: 


1. Job area needing improvement. 
2. Specific action to accomplish improvements, 
3. Target dates for completion. 

The individual also prepares a form “ Planning 
for Increased Responsibilities”? under these 
headings: 

1. In what areas do you feel that you might 
assume additional responsibilities in the next 
two to three years? 

2. What additional experience, training or skills 
do you feel that you will need to take on ip- 
creased responsibilities ? 

3. What support or assistance will you need 
from your manager in preparing for increased 
responsibilities ? 

The ‘ndividual’s manager (his immediate supe- 
rior) adds his comments to this. 

Thus we see that not only is the individual 
actively encouraged to give his best by those 
above him, but he is also given a definite line of 
action which he himself may use to further his 
endeavours to improve his position. As this 
system is applied throughout the staff, the firm 
and everyone in it will prosper. One might say 
that the managerial philosophy of this firm was 
more adult and matured in outlook than that 
unfortunately found in many industries. 


MONITORING 


Briefly, the main difference between British 
organisation in this field and that of these two 
American firms was that the communications 
were arranged better. Principally this was 
achieved by the use of monitoring sections which 
monitored all projects and work in_ hand. 
Firm A had one such monitoring section. All 
transmission of data on costs, man-hours, state 
of progress, etc, between the various sections was 
monitored, i.e., sifted, analysed and reported 
by this project monitoring section. All actual 
transmission of data was done by a central 
technical records section. Both of these sections 
were small and very efficiently run. Data were 
handled wherever possible by punched card and 
electronic computer equipment. 

This concept of centralised communications 
and monitoring is very similar to that of the 
centralised post office and railway signalling 
systems. 

In some industries, paperwork handlers— 
alias the administration—often straddle the 
ill-defined lines of communication and cause 
delays and deviations in them. Their job 
ought to be in assisting the flow of communica- 
tion but often myriads of these artful parasites 
build little empires under various pretexts and 
generally hinder this flow. It is rather as though 
the post office created a special and large depart- 
ment to open everyone’s letters and correct the 
spelling mistakes therein before posting them. 

The actual output of the project monitoring 
section was in the form of milestone charts, 
manhour and cost charts, etc. These were 
circulated to the various sections concerned, 
thereby ensuring that everyone was familiar 
with the state of progress of his particular 
project. 

Firm B had a similar concept of monitoring 
except that it was arranged in two levels. The 
upper level consisted of one small three-man 
section called the business analysis section. 
They dealt with the coordination of long range 
planning and the flow of communication between 
the general manager of the Research Division 
and the departmental heads. The lower level 
of the monitoring was done by equally small 
sections on each department. Their work was 
basically the same as the project monitoring 
section in Firm A, i.e., feeding back data to the 
menconcerned. Moreover, Firm B’s decentralis- 
ation policy meant that this data had to be more 
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detailed, down to such a level that it showed 
each engineer’s effort individually and relative to 
the whole project. Such data they considered 
were readily available provided automatic data 
handling methods were properly and extensively 
used. 


PROCEDURES 


With such organisations where the free flow 
of communications has been provided, it is of 
course very necessary to ensure that those con- 
cerned are able to use them. Communicating is 
most often achieved by paperwork, and therefore 
great quantities of paper are involved, especially 
when no efforts are made to curb its generation. 

At both firms much self-critical examination 
of the internal paperwork of the various sections 
had been carried out in an attempt to rationalise 
procedures. Also, routine procedures were 
written up in procedure manuals. Paperwork 
was centrally controlled, both in its file number- 
ing and its presentation, and there was much 
evidence of far less handling of paperwork at 
both firms than might be observed in similar 
British firms. Unfortunately we tend to rely 
too much on “age and experience” in the 
running of our organisations. By experience in 
this context is meant simply that one has been 
around long enough to know how to get things 
done. 

The American method of writing up procedure 
manuals eliminates the need of such “* experi- 
ence’ and also clears up bottlenecks along the 
line. The degree of emphasis laid on age and 
experience in the running of an organisation is 
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Fig. 1 Typical graph plotted in seven seconds by 


using a computer. 


an inverse function of the logic in the organ- 
isation. 


PLANNING AND RISKS 


Firm B were deeply concerned with long range 
planning. For progressive research and develop- 
ment it is essential to know what lies ahead. 

In order to probe markets up to five and even 
ten years ahead, Firm B had an advanced 
marketing section composed of technical special- 
ists. Their investigations were coordinated with 
the facilities and funds available by meetings of 
the general manager and his staff of departmental 
heads and monitored by the business analysis 
section. At the beginning of the year this section 
was responsible for compiling a detailed pro- 
gramme of all the projects which the various 
sections would undertake that year. Three 
quarterly reviews in the year and further plans 
for continuation were monitored and published 
by this section. Thus a progressive policy was 
pursued which was known by all concerned. 

Not only does the policy need to be pro- 
gressive, i.e., one stage being a follow-up on the 
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previous one, it also needs to be technically 
ambitious. To be ambitious implies that there 
must be a risk of failure to innovate on schedule. 
The creation and fulfilment of ideas of advanced 
concept cannot always be achieved on time, but 
often they can. If one does not take the risk, 
then one’s technical advancement is pedantic. 


‘Firm B was convinced that only by taking on a 


certain number of high risk jobs would real 
progress be made. Therefore each section had 
to rate all its projects as far as their technical 
risk was concerned, and to undertake a balanced 
number of high risk ones. Furthermore, most 
projects were surrounded by financial and poli- 
tical risk factors; thus taking a technical risk 
was not such a hazard as it might otherwise 
appear. 


COMPUTER AIDS 


Nearly all research and development is knee- 
deep in paperwork. This accrues from engineer- 
ing calculations, design offices and clerical 
sources. Both of these American firms had 
installed considerable equipment to reduce the 
amount of manual labour involved in this kind 
of work and also to hasten its handling. 

Extensive use was made of electronic com- 
puters, of IBM manufacture. Firm A had one 
705 computer and a further 704 located away 
in Detroit but available if required. Firm B had 
two 704’s installed in their plant. In addition 
to these, both firms had extensive auxiliary 
equipment which included IBM 650 computers, 
high-speed printers, teleprinters, automatic graph 
plotters and oscillograph analysers. 

The capacity for work of these computers and 
their associated equipment is quite enormous. 
Apart from the more familiar high powered 
mathematical work, they were employed exten- 
sively on the more mundane data reduction and 
graph plotting of routine test results, which 
otherwise absorbs much engineering effort. In 
short the Americans had taken heed of the 
words of the mathematician Leibnitz in 1671: 
“It is unworthy of excellent men to lose hours 
like slaves in the labour of calculation which 
could be safely relegated to anyone else if 
machines were used.” 

A typical result of such automation both of 
calculation and of graph plotting is shown in 
Fig. | where stress in a disc against radius has 
been plotted. To plot this graph took about 
7 seconds. 

Planning the load on an experimental machine- 
shop is an ideal job for a computer. Both firms 
had evolved this to quite a considerable degree. 
Parts lists were not put on drawings but on to 
punched cards and thence on to magnetic tape. 
Similarly stores lists and machine shop capacity 
were recorded on tape. 

These tapes of information are readily handled 
in a computer and shop loading and store short- 
ages are easily available with little clerical effort 
and with great accuracy. Firm B had ascer- 
tained statistically that the number of urgent 
rush jobs required on the machine shop could be 
related to the various engine development test 
programmes, i.e., more rush jobs just before an 
engine goes on a type test. Thus, by analysing 
future programmes, the capacity available for 
such rush jobs could be anticipated reasonably 
accurately. The time taken to reach the first 
engine run from the issue of the first drawing 
had been reduced from three and half years to 

14 months in spite of the increase in complexity. 

With experimental aeroengines it is usual to 
keep a list of parts contained in each engine, 
which is updated each time the engine is rebuilt. 
The clerical effort involved in doing just this is 
enormous if no automatic data handling is used. 

As the data concerning parts lists are never put 
on the drawings but handled from the start on 
magnetic tape in computers, all processing can 
be done without much clerical effort at all. Not 
only is the process speeded up but those con- 
cerned have a more interesting and less monoton- 
ous job. 

One of the most dramatic uses of computers 
for automatic data handling was in Firm B’s 
automatic information retrieval system. This 


was a system whereby an engineer confronted 
with a problem requiring a library search for 
more information could be satisfied promptly 
and cheaply. The engineer would merely tele- 
phone the library giving them his request for a 
search. 

The question and his identification would be 
transposed on to punched cards. A time lag 
would be introduced here while more requests 
came in to make the search worthwhile. Up to 
99 searches could be handled simultaneously. 
All the punched cards were transposed on to 
magnetic tape and run in the computer against 
the library acquisition list tape. In a mere three 
minutes the whole library would have been 
searched and a tape giving all the relevent titles 
of reports for all 99 questions would have been 
produced. The economics of this are shown on 
Fig. 2. The resultant tape would then be run 
against other tapes giving summaries of all 
library reports, taking a further 15 minutes. 

From these two resultant tapes, using a high- 
speed printer working at 500 lines per minute, 
their contents could be printed off. The engineer 
meanwhile has been working on other things. 
He receives, later the same day, a folder giving a 
list of all relevent reports and a written summary 
of each one of them, no typing or clerical work 
being involved. The engineer merely had to 
telephone the library. 

The attitude to further education, particularly 
at Firm B, was to go out and learn. The number 
of courses run by this firm to ensure that its 
staff were conversant with all aspects of their 
job was indeed most impressive. Forty-six 
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Fig. 2. Relative costs of retrieving information by 


computer and by normal hand search. 


courses in all were run, mainly in the employees’ 
own time, dealing with technical, semi-technical 
and management aspects of the business. 

Particularly outstanding from the Biritish 
point of view was the “ Professional Business 
Management Course.” It was a good example 
of the effort that both the firm and the individual 
were prepared to make for their mutual benefit. 
The complete course lasted 38 weeks and involved 
96 lecture hours, of which 56 were outside work- 
ing hours. On top of this, there was a prepara- 
tion time of two to four hours per week, and the 
cost to the individual’s section was $145. 

The author’s visit to the USA was sponsored 
by the Institution of Mechanical Engineers under 
a James Clayton Grant, 1958, and also by 
Bristol Aero-Engines Limited. 








































































































































Nioon Probes 


Space travel is a problem in 
guidance and logistics. Suc- 
cess of the Russian rockets 
depended on phenomenal con- 
trol, data telemetry and an- 
alysis. Soft landings on planets 
lacking an atmosphere reduce 
the payload; on those having 
one high-temperature alloys 
are necessary. 


Astonishingly 
Accurate 


With successful marksmanship the Russians hit 
the moon on 13 September. When describing 
the shot, Academician Leonid Sedov, head of 
the Spaceflight Department, Academy of Sciences, 
pointed out that launching time was tied down 
to within a few seconds. Also velocity had to be 
controlled to within | metre per second and angle 
of trajectory to less than one degree. The actual 
accuracy claimed is that the instrument package 
landed within 180 miles of the position it was 
intended for. This after a 35 hour journey of 
some 235,000 miles. 

Initial prediction of the impact time showed 
an error of only 136 seconds. A later prediction 
reduced this to 84 seconds. Forecasts of Lunik’s 
coordinates were described at Jodrell Bank as 
“astonishingly accurate.” And it is becoming 
increasingly clear as Soviet rocket achievements 
progress that they are backed by an accurate 
orbital computing-service. 

The final stage of the rocket, together with the 
instrument package, weighed 3,324-5 lb without 
fuel. Separation of the 858-4 lb spherical instru- 
ment unit occurred after burnout. Within the 
sphere were instruments for the study of magnetic 
fields, the earth’s radiation belts, cosmic rays, 
interplanetary gas, and micrometeorites. Various 
Soviet emblems were also carried. 


Credit for 
Computation 


Soviet lunar probes evolve impressively, growing 
heavier and more accurate with each firing. 
The last stage of the rocket that fired Lunik ILI 
weighed more than 14 ton, excluding fuel; the 
aggregate payload was 959 lb. This was made 
up of an automatic space station weighing 
614 1b, and 3451b of instruments in the last 
rocket stage. Accuracy required to encircle the 
moon must have been well within | ft per 
second and 0:1°, 

But this last Soviet firing was not only a 
triumph for the rocket engineers. Much credit 
must go to the computing centre set up to 
operate in conjunction with the space station. 
The computation of the path in three dimensions 
of a satellite passing around two massive bodies 
which are themselves in motion calls for most 
complex mathematics. The problem is rendered 
even more difficult by the lack of accurate 
knowledge of some of the gravitational constants 
involved. Possibly Soviet engineers have access 
to a better set of lunar constants than are to be 
found in the West. If they have, it will be as 
a result of calculations carried out on the observed 
trajectories of Lunik I and Lunik Il. It all 
adds up to very good mathematics. 

And the achievement in instrumentation was 
remarkable too. Quite apart from the various 
other experiments which are still going on, 
there was the business of photographing the 
back side of the moon. This involved a remote 
controlled camera, automatic film development, 
remote data processing, and remote controlled 
data transmission. All ina vehicle that had been 
subjected to the accelerations and vibrations of 
rocket launching. And developing solutions 
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and Atmospheric Re-entry 


used had to be brought into contact with the 
film in the absence of gravity—unless an‘artificial 
gravity was provided by spinning the space 
station, in which case the system would be further 
complicated. Further difficulties were raised 
by the cosmic ray environment. In the absence 
of a 300-mile atmospheric blanket, some other 
means of shielding from the cosmic rays had 
to be used; otherwise the negatives would be 
fogged. 

How much film was carried has not been 
revealed. But bearing in mind the weight of the 
satellite and the weight of 35 mm film, one cannot 
but wonder hor many other objects were photo- 
graphed during the Lunik’s journey round earth 
and moon. The only information released so 
far states that just after 6.30 a.m. on 7 October 
Lunik III started taking photographs of the 
moon. It was then between 37,000 and 43,000 
miles from the lunar surface and the photo- 
graphy was stated to have occupied a period of 
40 minutes. Two optical systems were installed: 
One using a 20cm the other a 50cm telephoto 
lens. 

The first moon picture published raised more 
questions than it answered. Prints available in 
Britain had been transmitted by radio from 
Moscow to London. It was not clear how much 
the definition was limited by this radio link 
compared with the Lunik III—Moscow link. 
The only conclusions that could be drawn were 
that it looked as though the coding apparatus in 
the interplanetary station was sensitive to four 
brightness levels: white, light grey, dark grey, 
and black—a good way of simplifying the data 
transmission problem. The other conclusion 
that could be drawn was that the definition of 
the system was equivalent to a 200-line television 
system or better. One source in Moscow 
spoke of it as a 1,000 line system. This paper 
uses the equivalent of 120 lines. 

Transmission of the picture information took 
several hours; and some of the transmissions 
were over a path length of 300,000 miles. An 
image disection technique was used and the task 
of reconstituting the picture must be formidable. 
The signals received will have suffered various 
amounts of distortion and fading according to 
which station in the Soviet Union picked them 
up. It will be the job of a central computing 


centre to analyse all the records and optimise 
coded descriptions of each picture taken untij 
errors are reduced to a minimum. This takes 
time. Meanwhile, Lunik III is circling the earth 
on a 9-5 day orbit. 


Gentler 
Lunar Landings 


There are two schools of thought about landing 
on the moon. Either you go straight at it, in 
the manner of Lunik II, or you go round it ing 
series of ever decreasing circles. A certain 
amount of finesse is required for the second 
method and for this reason the first is chosen in 
‘“* Minimum Propulsion for Soft Moon Landing 
of Instruments,” by D. S. Carton (College of 
Aeronautics, Cranfield, note 94). A large part 
of the paper is devoted to describing an 
optimisation procedure that ensures that the 
vehicle with the least weight is obtained. Guid- 
ance is not dealt with. The author concludes 
that a 100 lb payload will require 230-240 Ib of 
landing vehicle to provide the necessary reverse 
thrust for a soft landing. 


Titanium 
in X-15 


It is doubtful whether the X-15 will breed a 
family of commercial aircraft like  itself— 
3,600 m.p.h., 100 miles altitude, 1 seat. But 
X-15 construction techniques will not be neglected 
by supersonic airliner designers. To show them 
how titanium is used in this advanced vehicle, 
Crucible Steel Company of America, Midland, 
Pennsylvania, have put out the exploded sche- 
matic shown below. As the company point out, 
on re-entry the research craft will glow “ like a 
hot iron under the blacksmith’s forge.” 
Inconel-X (15 Cr-7 Fe-2-5Ti-nickel) is specified 
for the skin. Ribs, stiffeners, and frames are 
made of A-110AT—an all-alpha alloy with the 
composition 5 AlI-2-55 n-titanium. Crucible 
Steel claim stability and weldability as particular 
virtues of this alloy. Sections were formed with 
conventional equipment, at 1,200° F. 


Corrugated Stiffeners 
Used in Stabilisers 
and Speed Brakes 

J 


Integral 


Wing Attachment_ 
Structure — 


Integral __ 
LOX Tank ™ 
High Temperature 
Glass Window ~_ 
\ 


Bulkheads 


Nose Wheel 


(6205) 


Exploded view of the research craft X-15. 
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Titanium and Inconel-X are used extensively in welded, 
Titanium is used in the fuselage; the skin is Inconel-X. 
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On the Shelf 


By Frank H. Smith 


The usual hard core of the Aslib Engineering 
Group of librarians attended at Cadby Hall, the 
headquarters of the Lyons catering service (this 
for the American readership), for a conducted 
tour of their bakeries on a recent afternoon. 

The tour was, in the event, confined to seeing 
one dough mixer in action, a survey of the 
swiss roll manufacture and a quick look at the 
wedding cake decoration department, and as 
this took the afternoon it gives some idea of the 
size of the organisation. Even then one did not 
see how a sliced wrapped loaf became sliced and 
wrapped nor did one see the yodel put into a 
swiss roll. What one did see was the one process 
that is not mechanised—i.e., the actual rolling. 
The whole group was fascinated at the skill with 
which women whipped through hundreds of 
these delicacies as they came along on a conveyor 
belt with not a crack or a flaw anywhere. Those 
little ones are done three at atime! As a matter 
of interest, these visits are always undersub- 
scribed, yet even a visit to a lying-in hospital 
would have something to teach a fraternity that 
must know something about everything. 

On 11 September I posed the rhetorical ques- 
tion, why American aluminum and _ English 
aluminium? One of my American readers—a 
Miss Pearl Young—tells me that Sir Humphry 
Davy proposed alumium, which he later changed 
toaluminum. We then changed it to aluminium 
by analogy and euphony with sodium and 
potassium. It seems that some American 
chemists do use the same spelling as we. 

The Craven Machine Tool Gazette (Craven 
Brothers (Manchester) Limited, Vauxhall Works, 
Reddish, Stockport) was to have ceased in its 
then form at the end of 1958. Like the popular 
singer who encores in response to numerous 
requests, the gazette is back in a modified form. 
No. 101 deals with the Craven sliding, surfacing 
and boring lathe with electrical profile copy 
turning equipment, and a 16ft vertical boring 
and turning mill. 

Derwent Information Service (54 Tenterden 
Drive, London, NW4) have sent Volume One (B) 
of Derwent Russian Patents Report. 1 hope the 
sub-titles are sufficiently self-explanatory to 
persuade you to get in touch if you want 
“Printed patents received Aug. 59—Part Two: 
Patents in Bulletin No. 12 of 1959 not yet 
printed in full: This Volume issued 30 Sept. 59.” 
The best thing to do is to write to Derwent for 
their explanatory leaflet or ring SUNnyhill 1892. 
But you are wasting your time unless you are pre- 
pared to spend in the region of £13 per six 
months. 

The Institution of Production Engineers have 
produced a list of publications available revised 
up to October, 1959. A nice simple order form 
that requires the minimum of clerical effort is 
included. 10 Chesterfield Street, London, WI, 
of ccurse. 

With an eye still on Christmas here are some 
Routledge and Kegan Paul books for kids. 
Good Stamp Collecting by Kenneth Chapman at 
10s 6d and How Parliament Works by John 
Merrett at 10s 6d. You'll notice I stick to the 
good old educational lark with none of your 
cowboy annual stuff. For dads, the same 
publishers offer Apprenticeship by Kate Liep- 
mann (Research Fellow in Economics at Bristol) 
at about 21s. This reviews the changes that are 
now going on in the pattern of craft introduction. 
In the same list is a facsimile edition of Sprat’s 
1667 History of the Royal Society with additional 
significant material. One other item I hesitate 
to mention (because it may be crossed out) is 
Lawrence Wright’s long awaited (by me) Clean 
and Decent—the fascinating (it says) history of 
the bathroom and the water-closet, and of sundry 
habits, fashions and accessories of the toilet. 
Well-—we all have these things and if the Duke 
of Edinburgh opens sewage works why shouldn’t 
I mention the sources? 
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MORE THAN MEETS THE EAR 


Acoustics, Noise and Buildings. By 
PARKIN and H. R. HUMPHREYS. 
(70s) 


P. H. 
Faber. 


:Applied acoustics is a confused no-man’s-land 


in which a variety of interests have staked out 
their claims. There are territories belonging to 
musicians, otologists, architects, psychologists, 
organ builders and other instrument manufac- 
turers, and engineers of many kinds—electrical, 
radio, aeronautical, mechanical, structural, ven- 
tilating. The boundaries are not very clearly 
defined, though this more frequently leads to 
cooperation than to border warfare, and all 
owe some sort of alliegance to the theoretical 
physicists. The book under review is a guide 
to a large tract of this country which is defined 
by the word “ buildings” in its title; it thus 
includes the most frequented districts, but there 
are some excursions to less accessible regions. 

One author is a scientist at the Building 
Research Station, the other an architect and 
acoustical consultant; the foreword is by Mr. 
Hope Bagenal, who more than anyone else laid 
the foundations of the study of architectural 
acoustics in this country. The authors say that 
the book is addressed to “ specialist readers of a 
number of kinds *°—architects, acoustic and 
broadcasting engineers, and town planners are 
mentioned—and the subjects covered are, briefly, 
auditorium design, including some aspects of 
speech reinforcement systems, noise control and 
sound insulation, and sound measurements and 
calculation to the extent that they enter into the 
other topics. The emphasis throughout is on 
the practical use of the information given, so 
that both purely theoretical matters and also 
many of the intriguing sidelines with which the 
subject abounds are excluded. Scientific jargon 
has been avoided as far as is consistent with 
accuracy and the cold mathematical winds have, 
for the sakes of the many shorn lambs who will 
use the book, been tempered by the frequent use 
of charts and nomograms for calculations. 

No doubt each class of reader will have some 
criticisms of the way in which his own speciality 
is dealt with, but equally will be grateful for clear 
and comprehensive accounts of related subjects 
which are not available elsewhere. For example, 
architects may think that the chapters on audi- 
torium design are too compressed and should 
be more fully illustrated with drawings of actual 
buildings, but in compensation they have a 
chapter on studios, which are not usually so 
fully treated in general books, and one on high- 
quality speech-reinforcement systems. The latter 
deals with the characteristics of various types of 
system, time delays, microphone and loudspeaker 
placing, but not with details of equipment and 


circuits. This may disappoint “sound engi- 
neers,” but the deplorably low quality of most 
of the installations to which we are subjected 
suggests that they would do well to ponder the 
standards and advice given here. 

The other traditional branch of building 
acoustics, sound insulation, is here expanded 
into the wider subject of ** noise control.” There 
is more emphasis on the avoidance of noise 
problems by good planning, on the suppression 
of noise at its source, and on the intelligent use of 
normal construction, less on special expedients 
and techniques, which recent experience has so 
often shown to be excessively complicated in 
practice and disappointing in their results. 
Coupled with this approach is the added import- 
ance of predicting the noise levels to be expected 
in various situations and setting standards for 
protection against them. On the latter point, 
reliable data are particularly hard to come by 
and difficult to establish, since they must be based 
on investigations of people’s actual reactions to 
various degrees of noise in various situations. 
An example of such a standard is the Building 
Research Station grades for sound insulation of 
walls and floors in dwellings, which are now 
becoming familiar and widely used. Many other 
such criteria covering different circumstances— 
permissible noise levels in offices, schools, and 
other buildings, out-door noise and so on—are 
given here and are extremely valuable. The 
authors point out that they must at present be 
regarded as tentative and subject to revision, and 
in view of this it is a pity that they do not give 
references to the original papers from which 
these standards are quoted. When presented 
with a new and relatively untried criterion of 
this kind it is useful to be able to make up one’s 
own mind about the facts on which it is based. 
On other subjects, too, a short bibliography would 
have been valuable. The appendices are excel- 
lent and give all the necessary general data. 

The book is fully up to date to the time of 
publication and has been out long enough to 
enable one to assess its merits in use. During a 
year’s practice in the subjects covered by the 
book the present reviewer has had few occasions 
to refer elsewhere for information, whereas pre- 
viously prolonged search through specialist 
journals was often needed. The authors’ aim 
of collecting together all the valuable and 
relevant results of recent research has been very 
successfully carried out. It will no doubt become 
the standard textbook for students, though some 
may find it rather heavy going and could usefully 
supplement it by reference to some of its pre- 
decessors. 

H. CREIGHTON 


MICROFOCUSING ON FACTS 


Modern Trends in Documentation: Proceedings 
of a Symposium held at the University of 
Southern California, April 1958. Edited by 
MARTHA Boaz. Pergamon Press. (35s) 


Documentation is concerned with providing 
documentary information to specialists who need 
it to solve their problems. 
technical literature produced is increasing year by 
year, exponentially, yet the time each one of us 
has for reading it remains the same. An inevitable 
consequence is that each person reads an ever 
smaller proportion of what is written. If this 
reading is to be productive, it must be as selective 
as possible. The problem of documentation is 


to design systems for the precise selection of 


information by specialist users. 

Modern trends in documentation all reflect this 
growing need for precise selection. There are 
ever more specialist journals, each trying to 
concentrate within its covers the more important 
literature its special readers need. While the 
more comprehensive abstracting and indexing 


The amount of 


services try to provide precise selection by more 
detailed indexes, other services try to achieve the 
same end by exhaustively covering a narrow 
subject field. The older comprehensive hand- 
book compilations are supplemented by data 
books in particular fields of science and tech- 
nology. New special libraries and information 
services are continually being formed. 

The book under review does not try to cover 
all these aspects of documentation. It deals only 
with one trend—the attempted use of machines 
(primarily computers) to select and process 
documentary information. The suse of com- 
puters for this purpose has come about as a 
logical development of the need for precise 
selection. There are millions of existing docu- 
ments. If we are to select the few we need to 
answer a specific search question, then each 
document must be labelled by one or more 
“keywords” which sum up its information 
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content. The tasks of assigning keywords to 
documents, and of searching through the mass 
of assigned keywords, are onerous. The possi- 
bility of mechanising these tasks is worth 
exploring. 

One characteristic feature of documents con- 
taining information is that each document can 
usually be sought from many different aspects— 
hence for efficient selection each document should 
be labelled by a number of keywords; in some 
cases several dozens of them. Each keyword is 
then a point of “‘ access ’’ to the document. To 
record each keyword on a card, together with its 
corresponding document number, can require 
much human labour. The first step in reducing 
the labour of making a keyword catalogue has 
been to provide only a single card record for 
each document, the card bearing all the keywords 
for that document. Human scanning of such a 
card catalogue is slow, and it is this scanning 
process which has been the first to be mechanised 
—first by the use of punched cards on an electric- 
ally-operated sorter; and next by the recording 
of catalogue entries on punched paper tape, 
magnetic tape, or photographic roll-films, and 
scanning by an electronic mechanism such as a 
computer. 

The symposium reviewed here contains a very 
general talk by H. J. R. Grosch of the IBM 
Corporation on the prospects for using a com- 
puter in this way, but no paper concretely describ- 
ing such usage. P. K. Worsley of the Benson- 
Lehner Company describes a simple system for 
scanning roll-film, but gives no example of its 
practical use. When a set of keywords is used 
to describe the information content of a docu- 
ment, precise description may require the 
irdication of relations between words: we may 
want to distinguish between ‘‘ automation of 
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documentation” and ‘‘ documentation of auto- 
mation.” In the symposium, D. D. Andrews of 
the United States Patent Office discusses various 
ways of overcoming this difficulty for computer 
search. 

Another way of reducing the labour of making 
a keyword catalogue is to provide only a single 
card record for each keyword, the card bearing 
all the document numbers relevant to that 
keyword. The scanning of such a catalogue can 
also be mechanised by putting it on punched 
cards, tape or film, or into a random-access 
memory. A brief description of the use in this 
way of tape and an IBM 701 calculator is 
provided by H. Tillitt of the US Naval Ordnance 
Test Station. 

Both tape and roll-film have one disadvantage 
when used to store a catalogue—the whole reel 
must be scanned from end to end for every 
search. The conventional library catalogue 
avoids this tedious operation by using discrete 
unit records which can be filed in an ordered 
sequence, giving direct and more speedy access. 
R. M. Hayes of Magnavox Company describes 
in the sympcsium the development of Minicards 
(discrete film records) and Magnacards (discrete 
magnetic cards) which offer new possibilities for 
information selection. 

All the procedures so far mentioned have aimed 
at the same result: to reduce the number of 
catalogue entries (and hence the labour of 
compiling them) and to mechanise (and so 
accelerate) the scanning of the catalogue. It is 
doubtful, as Tillitt points out, whether even 
computer search is any faster than human search 
of a well-ordered card catalogue or book index. 
It has certainly not been demonstrated that 
computer search is either cheaper or more 
efficient. It is possible in fact, that the systems 


SUBTERRANEAN DRIVE 


Tunnel Engineering. By Rott HAMMOND. 
Heywood and Company Limited, Carlton 
House, Great Queen Street, London, WC2. 
(55s) 


Clutching a hat that seems certain to be borne 
away by a sudden gust of wind, how many of 
us boarding a tube train, are aware that this 
very phenomenon is what the engineer has 
counted on to achieve a right balance between 
train resistance and _ self-ventilation? The 
millions of people daily using the subways and 
underground systems would never dream of 
the problems common to tunnel engineering all 
over the world. Indeed, these and the manner 
of their solution lie forgotten behind the smooth 
facade of modern aluminium sheeting or the 
familiar glazed tiles of an earlier epoch. In 
spite of easier access to available literature, the 
professional engineer has been thwarted by lack 
of comprehensive reference works. It is, there- 
fore, of more than usual significance that Mr. 
Rolt Hammond has attempted to fill this gap 
in his latest book Tunnel Engineering at a time 
when tunnels under the Clyde, Thames, Tyne and 
Mont Blanc are being cut; and when con- 
sideration is again being given—about one 
hundred and fifty years after it was first pro- 
jected—to the Channel Tunnel. 

The present tunnelling activity can be com- 
pared with that of two or three generations ago 
when the London Underground system was 
being developed and the successful Greathead 
Shield was first employed on a large scale for the 
City and South London Railway in 1884. 
Since then the principle of shield tunnelling, 
which is fully described in the book, has been 
universally adopted for driving in bad ground. 
As early as 1880, there was developed a rotary 
boring machine, with a rate of advance impressive 
even by today’s standards; needless to say, 
machines are vastly more powerful and larger 
and, ground conditions permitting, they are 
being used with great success, among other 
purposes, for the rapid joining up of mine 
galleries. 


Necessarily keeping pace with speedier excava- 
tion by boring machine or by conventional rock- 
blasting methods are those for mucking-out and 
lining. The author mentions for instance the 
pulping and pumping of chalk slurry which is 
proving so satisfactory on the Dartford-Purfleet 
site. Following the pattern developed in the 
last century, precast segmental linings remain the 
best method of lining in conjunction with shield 
work. When in-situ lining can be adopted, the 
continuous placing of concrete into long col- 
lapsible shutters, renders a saving in time and 
money. Formwork can be eliminated by 
spraying concrete directly on to the rock walls 
and roof. This method is restricted by the 
thickness of concrete that can be applied in one 
operation and also by the necessity for hand 
control. It may indeed be, that sooner rather 
than later, a satisfactory means of automatic 
concrete spraying will be developed. However, 
despite all the foregoing, the greatest gain to the 
tunnelling engineer is in the present day means 
of ground treatment, by grouting and freezing, 
for dealing with difficult water conditions. 

One might therefore dare to imagine that the 
science of tunnelling is wholly mastered. But 
to correct any such fantasy, the author in his 
readable and descriptive way portrays the flesh 
and blood of tunnelling experience amid a 
wealth of information, which will be read with 
interest by the technically minded. He rightly 
emphasises that, in tunnelling, uncertainties 
invariably remain, however thorough may have 
been the preliminary investigation. 

His bibliographical references are for the 
most part limited to the Proceedings of the 
institutions. It is thought that the student 
would have welcomed a much more comprehen- 
sive index, whereby he could effectively undertake 
his own comparative study of tunnelling methods; 
moreover, the half-tone illustrations do not do 
justice to what they represent. The author 
makes no claim to have produced a treatise for 
the professional man on the theory and practice 
of tunnel engineering. He is, in fact, the first 
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so far described have been trying to mechanise 
the wrong process. 

The most onerous task in information selection 
is not searching through keywords, but assignin 
them to documents. It is this task which H, p 
Luhn of the IBM Corporation is trying tg 
mechanise. The principle upon which he works 
is that the information content of a document 
can be adequately described by listing thoge 
words which occur in it most frequently, q 
plausible though unproved assumption. The 
essence of his experimental system is that the 
raw text of a document is fed into a computer 
(at present by punching it on to tape); -the 
computer scans the text, counts the appearances 
of each word (excluding common words) and 
forms a word frequency list; this list provides 
the keywords for each document. Refinements 
to control the keyword list can be introduced, 

The main contributions to this symposium 
have now been discussed. (There are also two 
introductory papers on machine translation of 
languages, a topic which I have reviewed pre- 
viously in ENGINEERING, vol. 181, page 136, 1956), 
How well does the book expound its subject? 
As already remarked, only one aspect of the 
documentation problem is considered. The 
presentations are all very general—only Luhn 
provides specific examples—and some of them 
are superficial. Very few references to the 
literature are provided. The symposium does 
not fully cover its chosen field—some US work 
on machine selection is not mentioned, and 
developments outside the USA are (as usual) 
ignored. The volume may, as its sponsors 
hoped, stimulate interest in “information 
retrieval,’’ and will be of use as an introduction 
to some general ideas in this field. 

B. C. VICKERY 


The Reviewers 


Mr. Hugh Creighton is in private practice as 
an architect and acoustical consultant. He 
is an M.A. and an A.R.I.B.A. 


Mr. B. C. Vickery, M.A., holds the post of 
librarian with Imperial Chemical Industries 
Limited, serving at the Akers Research Labora- 
tories, Welwyn. 


Mr. E. W. Jacomb-Hood is employed by 
Livesey and Henderson, the firm of consulting 
engineers, and is studying, with the English 
group of consultants, the feasibility of the 
Channel Tunnel project. He is a B.Sc. (Eng.) 
and an associate member of the Institution of 
Civil Engineers. 


NEW BOOKS 


JS-Tafel fiir Luft und Verbrennungsgase. By O. Lutz 

and F. Wotr. Springer-Verlag, Berlin. (7-50 DM) 
The second edition of a table giving values of thermo- 
dynamic properties of air and combustion gases, 
first published in 1938 and now revised and aug- 
mented by Lutz and W. Lohse. The 4ft by 3ft 
table is accompanied by a 14-page description. 


Engineering Drawing With Worked Examples, Volume 
2. By F. Pickup and M. A. ParKEeR. Hutchinson 
and Company (Publishers) Limited. (21s) 


The two volumes of this book cover the Ordinary 
National. Volume 2 includes projection of first and 
second auxiliary views, interpenetration of surfaces, 
conic sections and more difficult machine drawings, 
all generously illustrated with typical drawings. 





to admit that he has only skimmed over a vast 
and important subject. If space were available, 
the reviewer would have liked to elaborate his 
comments and, in particular, to have taken up 
issue with the author on his view of the Channel 
Tunnel project. Suffice to say, if not Mr. Rolt 
Hammond, then may others be stimulated to 
write more on this fascinating subject. 
E. W. Jacoms-Hoop 
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Metals and Materials 


Tyres Benefit from Improved Materials 


The new motorway will make 
high demands on cartyres. in 
America, frequent announce- 
ments are made of tyres in 
new rubbers reinforced with 
bettercords. Theaimis always 
the same—towards longer life 
and fewer blowouts. 


The last few years have seen much progress in 
the raw materials from which tyres are made, 
and the next few years will see even more. 
Tests are constantly being made in the use of new 
rubbers and stronger cords to reinforce them. 
The tread portion of many tyres is now made 
from synthetic rubber, on account of its greater 
wear resistance. On the other hand, the casing 
structure of a tyre is still made from natural 
rubber, since the current types of synthetic 
rubber consume more energy during deflection; 


Fig. 1 Tyres form one of many uses of heat and 
flex-resistant butyl rubber in cars—from an 
American advertisement. 
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this energy has to come from the engine and 
reappears in the tyre as heat, which tends to 
shorten its life. 

It should be realised, however, that this is 
only the position as it exists today. Research 
in the synthetic rubber field is extremely active 
and may result in types with modified properties. 
British interest in synthetic rubbers as they exist 
even today was clearly shown when a consortium 
of tyre manufacturers, under the leadership of 
Dunlop, set up the International Synthetic 
Rubber Company at Hythe, on Southampton 
Water. This happened a year ago. The aim— 
to make Britain independent of Canada and 
America for synthetic inputs—has been success- 
ful. The rubbers in which they are most inter- 
ested are butadiene-styrene rubbers, improved 
versions of the wartime GRS. 

Two others in the evaluation stage have high 
resilience and consume much less energy than 
previous synthetic rubbers. For this reason they 
may be attractive for making completely syn- 
thetic tyres without undesirable heat generation 
during running. These two new materials are 
known chemically as cis-polyisoprene and cis- 
polybutadiene. Since natural rubber is also 
based on isoprene, the former material can truly 
be described as synthetic rubber, a term which 
strictly speaking, cannot be applied to any other 
material. A considerable amount of research is 
also being undertaken in the natural rubber 
field, directed to establishing strains of trees 
which produce rubber with new properties, or 
altering the growth environment with the same 
end in view. 

Certain other developments in the synthetic 
field have recently attracted attention. One is 
concerned with a type of rubber made from 


polyisobutylene, commonly called butyl rubber. 


SQUEAL AND ROADHOLDING 


Butyl rubber has long been used in the manu- 
facture of inner tubes, since air diffuses through 
it about 15 times slower than through natural 
rubber. It has, however, another property, 
which offers considerable possibilities if the 
material can be successfully adapted for the 
manufacture of the outer cover itself. This is the 
property of possessing a high hysteresis loss at 
normal temperatures which, in effect, makes the 
rubber less resilient and soggier than natural 
rubber or general purpose types of synthetic 
rubber. Such a property makes the tyre cling 
more closely to the road surface, so that skid 
resistance is considerably improved. Stopping 
power, says an American firm, is increased up to 
30 per cent, and is even greater on wet surfaces 
than dry. Perhaps, however, the greatest effect 
of the lower resilience is in elimination of tyre 
squeal. Fig. 1 is taken from an American 
advertisement. 

Unfortunately, these very desirable features 
are accompanied by drawbacks. By the laws of 
physics, a rubber having a high hysteresis loss 
consumes more energy, which must be derived 
from the power of the engine. With the big 
American car having a surplus of engine power, 
this may not be significant; but with the smaller- 
engined European car, the effect on performance 
and fuel consumption is unwelcome. One 
method of attacking the problem would be to 
make the tread of the tyre from high hysteresis 
rubber and the casing from a normal rubber. 
Unfortunately, at the present stage of develop- 
ment it is difficult to make a satisfactory joint 
between these two different types. 

Tyres on aircraft and missiles which undergo 
re-entry are likely to get “hot,” and special 
materials must be used. An interesting, but 


Fig. 2 Silicone rubbers can be used in the 400- 


600° F range, but are not, of course, required for 
domestic vehicles. 





weighty solution has been found in an all-wire 
tyre constructed like a buffing wheel. Coming 
down to earth again, if a tyre must withstand 
only 400 to 600° F the more conventional 
pneumatic tube can be used with special rubbers. 


SILICONES FOR MISSILE TYRES 


Firestone, in the United States, have found that 
highly fluorinated or silicone rubbers will with- 
stand these temperatures and test tyres are 
shown in Fig. 2. Varieties of butyl rubber, 
incidentally, will withstand 400° F. As might 
be expected, there is no non-metallic cord which 
will reinforce at this temperature, and steel cord 
must be used. 

When it comes to the tyre “ filling,’ nothing 
is much better than air—if it can be kept in; 
and on this score butyl linings have already been 
mentioned. There is no protection against severe 
damage to the carcass except by two methods— 
use of an inner-inner tube or of a new idea from 


America. This is illustrated in Fig. 3. Parading 
under the name Polyrubber, and made by 
American Latex Products, the filling of the tyre 
is, in fact, a pressurised urethane foam. The 
hysteresis is high and so is the weight. All- 
round, there are plenty of reasons why it should 
not be used for domestic car tyres, but for special 
purposes its use is attractive—heavy duty 
aircraft tyres, for instance. The illustration 
shows what does not happen to the tyre when 
punctured by a bullet. 


NYLON, RAYON OR STEEL ? 

There are several alternatives for the textile 
materials in a tyre. For the standard domestic 
car, cotton is now almost entirely replaced by 
rayon, a reconstituted cellulose. This gives an 
ample reserve of performance. However, an 
extra ten miles an hour puts a disproportionately 
larger stress on the tyre, and higher speeds of 
modern traffic are calling for higher performance 
tyres. 

In America nylon is widely used and it is 
interesting to note that there are variations even 
in this material: Allied Chemical Corporation 
have recently announced production of nylon 
cord made from caprolactum. This is claimed to 
have an even higher level of resistance to flex 
fatigue, and better heat stability than “ standard ” 
nylon 6 or 66; the result, however, is the same— 
high strength, elasticity and performance. 

For reinforcing conveyor belts, polyester 
fibres such as Terylene are in competition with 
nylon. Why not, therefore, in the realm of 
tyres? Dunlop in the UK have been active in 
this field and Firestone in the USA have an- 
nounced test results to show that such polyester 
fibres are equal or superior to any other cord 
material. Experience after one million miles on 
test tyres points to increased mileage and elimin- 
ation of the flat spots often attributed to nylon. 

In Japan, Otsu Rubber of Osaka is marketing 
** vinylon ’’ corded tyres which incorporate the 
polyvinyl alcohol cords made by Karashiki 
Rayon. It has been claimed that vinylon is 
twice as durable and less affected by water than 
rayon, but American tests have shown it to be 
stronger than rayon but less so than nylon. 

Steel fibre textiles are also used in tyre 
construction where their strength and heat con- 
ductivity are attractive. They are employed 
either as a complete replacement for rayon or 
nylon or as a bracing layer below the tread 
pattern. Dunlop now sell their RB6, Goodyear 
the Unisteel, and North British the VS Royal 
Super Fleetmaster, while Michelin X tyres have 
been on the market for a number of years. 

The tyre industry is still very active and will 
undoubtedly remain so. 


Fig. 3 Tyres filled with a pressurised foam can 
be cut without immediate deflation—bullet proof ? 
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TRANSPARENT PROTECTION 
FOR DOCUMENTS 


This film offers protection against moisture and 
grease. It is called Halco-Sheen, is made by 
Halden and Company of Reddish, and comes in 
rolls whose standard size is 23 in width. 

The material has been made for application to 
printed matter and drawings, and comes with a 
backing sheet which must be _ progressively 
removed as the film is smoothed by hand on to 
the document being covered. If stuck in the 
right place this film offers protection and a 
glossy surface, but the covered documents must 
not be folded; unfortunately, if it is stuck in the 
wrong place, the film cannot be moved or 
removed without damaging the original. 


PLASTICS SPELL SAFETY 


Reinforced plastics are enabling firms to make 
better safety guards, but it would be wrong to 
imply that there are no reservations. There are, 
of course, different plastics, and some are notor- 
ious for their inflammability, but some of the 





These 
guards are only one-third as heavy as more 
conventional steel patterns, 


instrument-carrying reinforced — plastics 


newer Ones on the market are fully approved— 
even by insurance companies. Granted these, 
reinforced plastics machine guards—like the one 
illustrated—have many advantages. The strength 
to weight ratio and shock absorbing properties 
are at least equal to steel and some guards 
may be made much lighter—one-third is quoted 
by a manufacturer. 

This, of course, makes them easy to install, 
but they are further attractive in that they can 
be made without expensive tooling (especially for 
complex surfaces), may be repaired in situ and 
can easily be modified and tailored to fit. Then 
plastics are completely corrosion resistant. 

In the recently introduced Tomlinson 36/AZ 
Auto Zero Raising Machine, used in the textile 
industry, over 650 sq. ft of guards have 
been made from glass fibre reinforced Bakelite 
polyester resin. The manufacturers, Tomlinsons 
(Rochdale) Limited, report that the finish, 
appearance, and safety features resulting from 
use of the material have aroused considerable 
interest. 


GUIDE TO ADHESIVES 


The book opened at “ colophony,” which, it 
seems, means “ rosin”; it also appears that it is 
used for sticking labels on to cans. After 
this sobering thought it seemed worth finding out 
just what information was contained in the book 
—Adhesives Guide, by Joyce Hurd, published by 
the British Scientific Instrument Research Asso- 
ciation of Chislehurst at 20s. 

Well, first of all, there are notes on selection 
of adhesives for particular purposes, then an 
encyciopaedic treatment of 50 types of adhesive. 
These are backed up by a trade directory showing 
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tabulated data on 400 individual adhesives made 
by about 100 firms, and an index of trade names. 

Now to a basic question—does it work? The 
answer is, yes, up to the point of approaching a 
manufacturer of any one type of adhesive. For 
instance, if the problem is of sticking rubber to 
metal, one can find a list of adhesives for each, 
choose a common one, look up the manufac- 
turers of such types, get an idea of which of the 
individual manufacturer’s adhesives to choose, 
and then there is the address and telephone 
number to contact him for further information. 

Why is SIRA _ interested in adhesives? 
—because they have received frequent inquiries 
on the subject. 


GYPSUM REQUIRES 
UNDERSTANDING 


Those who have enjoyed sad experiences in 
plastering ceilings may find consolation in the 
fact that there is still work being performed on 
the mechanisms of solidification. This news 
comes from Ottawa, where workers at the 
National Research Council are busy sorting out 
the basic material, gypsum. When that is done 
it will lay the foundation for a fuller under- 
standing of the effects of adding aggregates. 
Sand is still the respected leader in this field, 
but perlite and vermiculite are proving worthy 
contenders. Such materials as foamed blast- 
furnace slag and pelletised fly-ash are also on the 
side-lines. The answer to the descending plaster 
may yet prove not to be the fact that you forgot 
the horsehair. 


LOOK AT IT THIS WAY 


The problem is to choose a material from which 
to make a telescope: this must be carried 15 miles 
into the upper atmosphere to enable pictures to 
be taken of the sun, and for photographic 
accuracy there must be no dimensional changes. 
The designers and builders who faced this prob- 





Perforated Invar gave this telescope dimensional 
stability when taken 80,000 ft up into the atmos- 
sphere. 


lem were Perkin-Elmer Corporation of Connecti- 
cut, USA, their solution—Invar, the 36Ni-iron 
alloy with the lowest coefficient of expansion of 
all alloys between — 50 and 400° F. 

Now back to 1957, when in the American 
autumn, two flights scheduled under “ Project 
Stratoscope ** were made, which resulted in 
16,000 photographs of the sun being taken on 
this 12 in solar telescope and camera. At this 
time Dr. Martin Scharzschild of Princeton Uni- 
veristy was studying gaseous solar eddies and their 
effect on the atmosphere of the earth. 

As an aid to cooling, and to avoid a chimney 
effect which would reduce quality of the photo- 
graphic image, 40,000 holes were made in the 
isin Invar sheet of the telescope. This also 
reduced weight. The telescope, shown in the 
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illustration, measured 94 ft long and | ft jp 
diameter, and together with automatic position. 
ing control equipment was hoisted aloit by a 
huge, paper-thin balloon of polyethylene. 


INVESTMENT CASTINGS 


Think of “* lost wax,”’ and you are really thinking 
of a specific example of the process called invest. 
ment casting. In this case, it is the wax invest. 
ment which is “ lost” by melting it out of what 
eventually becomes the mould. Advantages of 
the process are that complex shapes may be cast 
to very fine tolerances, and this minimises 
machining, which is particularly useful on hard 
metals. 

BS 3146 : Part | : 1959, Investment Castings in 
Metal (6s), is the first part of a standard which 
will eventually cover higher alloy steels and 
special high temperature alloys. Part | concerns 
carbon and low alloy steels and the emphasis js 
on property specifications. 


FAST DISSOLVING FERROCHROME 


Essence of chromium, for those interested in 
cooking up stainless steels, now comes in a 
form which will dissolve rapidly. Union Car- 
bide are responsible—their address in London 
being 103 Mount Street, W1. 

Called Simplex ferrochrome, the alloy is 
designed for low carbon chromium additions to 
stainless steel during slag reduction or finishing. 
In one field test a 3 per cent chromium addition 
made to a 70 ton melt at 1,480° C dissolved in 
less than 10 minutes; with an alternative ferro- 
chrome the time would have been 25 minutes. 
Similarly a 20 per cent addition to a 5 ton heat 
dissolved in 19 minutes. 

Tonnage production of Simplex in the vacuum 
melting furnace began in 1953, and this is the 
latest development by the company. The ferro- 
chromes come with a variety of maximums: 
carbon is either 0-010 or 0-025 per cent—in 
both cases low. The normal silicon maximum 
is 2 per cent, but a high silicon (5-7) grade is 
made for production of extra low carbon melts 
to ensure good chromium recovery. If nitrogen 
is not wanted then the standard grade of Simplex 
can be guaranteed neither to introduce it nor 
drag it in through the slag. If it is required, 
however, melters have a choice of grades contain- 
ing 2 or 5 per cent in both low and high silicon 
alloys. 

The alloys come in pellets weighing about 
one-third Ib, or bricks weighing 22 lb for drop- 
ping through the top—for top-charging in other 
words. 


SURFACES FOR FAST FRICTION 


Friction at surface speeds of 1,800 m.p.h. is 
being looked into by the physics department 
of the Stanford Research Institute, California. 
They are working under contract with the USAF 
missile development centre at Holloman Air 
Force Base, New Mexico, where components 
and equipment are tested on rocket sleds. 

The sleds have a 6 mile run over a twin rail 
track. At the speeds attained, slippers they 
run on wear out quickly; a bumpy ride results. 
The physics department noted that much of the 
wear was caused by rust and scale on the rails 
and have experimented with various coatings. 
They found that a coating of aluminium lessened 
slipper wear but adhered poorly to the rail. 
The best metallic coating they tried was zinc. 
Calcium hydroxide also stood up very well, and 
experiments with it and similar substances are 
continuing. 

Of new slipper materials tested, molybdenum 
showed the least wear on high speed runs. 
Unfortunately it is brittle. For the time being, 
the more ductile vandium is used; the metallurgy 
department is looking for a suitable molybdenum 
alloy, but whatever combination of slipper and 
rail materials is finally chosen, the run on the 
rocket sled has already become much smoother. 
Components can now be tested for resistance to 
speed and acceleration, rather than to vibration. 
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Pipeline Ball Joints are Flexible Couplings 


Ball joints are useful in float- 
ing pipelines and under-water 
pipelines when fiexibility is de- 
sired. Special joints permitting 
rapid coupling, good alignment 
and easy handling in large sizes 
are derived from a basic ball- 
and-socket design. 

The multi-purpose ball joint shown in Fig. | 
is suitable for many purposes in delivery pipe- 
lines. For instance, it can connect the delivery 
piping of a barge-unloading suction dredger or 
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Fig. 2 below 
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Fig. 1 above 
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Fig. 4 helow 





of a suction hopper dredger with the shore for 
floating pipelines and other flexible connections.* 

Its construction is simple and efficient. The 
‘angle the joint can make to both sides of the 
centreline usually amounts to 224°. A stop (5) 
limits this angle in all directions. The joint is 
connected to the pipes by means of flanges (4) 
and bolts. The pressure in the delivery pipeline 
causes a considerable axial force which tends to 
separate the two parts (1 and 2) of the joint. 
The ring (3) prevents this and keeps the two 
parts together. Because of the shape of the 
contact surfaces of the ball (1) and the ring (3), 
the force tending to separate the two parts of the 
joint acts as a wedge on the ball, causing consider- 
able tensile forces at the circumference of the 
ring and particularly at its outer part. To pre- 
vent the stresses becoming too high (on account 
of these tensile forces), the ring has a strengthen- 
ing rim (6). The ring has a lubrication groove, 
fed by nipples (7) fitted at the circumference, to 
ensure lubrication of the entire contact surface 
of the ring and ball (1). 

Tightness of the joint is obtained by a rubber 
ring (8) which is pushed against the wall of the 
ball (1) by the pressure in the joint. This gives 
absolute watertightness even in case of slight 
pressure, since the rubber ring is fitted around 
the ball (1) with a certain preliminary strain. 


Joint for Rapid Uncoupling 

The design of Fig. 2 is used for floating pipe- 
lines if quick uncoupling of the floater sections is 
required. In this case the ring is connected 
to part (2) of the joint by a small number of 
heavy hinged bolts (9). Tightness of the joint 
is obtained by a rubber ring (identical to that in 
Fig. 1) fitted in a separate chamber in the socket 
(2). The ring remains in position when the joint 
is uncoupled. 

The inside of the upper rim of the socket (2) 
has been bevelled somewhat to facilitate the 
coupling of the two parts of the joint. As soon 
as the joints of a floating pipeline have been 
uncoupled, the ring tends to slide along the globu- 
lar wall of the ball (1) of the joint against the 
* The information in this article is taken from Ports 
and Dredging published by IHC Holland, shipbuilders 
and engineers, The Hague, Holland, with their per- 
mission. 


Fig. | Ball and socket 
joint. 
Fig. 2, Modifications for 


quick detachment. 


Fig. 3 Clamping ring and 
hook-bolts make align- 
ment easy. 


Fig. 4 — Ball joint for 


welded construction. 


Fig. 5 (right) Installation 
in a suction dredger using 
bolted flanges and clamp- 
ing rings. 


stop. When connecting the joints again, it would 
be difficult to fit the heavy ring in its exact place, 
but by suspending it from a short chain fixed to 
a jib on the pipe, sliding of the ring is prevented. 
In addition, turning of the ring is impossible, 
so that the ears (11) for the bolts (9) always come 
back into their exact places, so that the connection 
can be made quickly and easily. Lubrication of 
the ring takes place as for the joint in Fig. 1. 
Parts (1) and (2) are welded to the delivery pipes, 
and this gives a light and cheap construction. 
The latter is very important in the case of floating 
pipelines with many ball joints. 


Special Joint for Shore Connections 


When connecting the joint, the position of the 
ring should always be such that the ears (11) 
can easily take up the bolts (9). In the case of 
the joint in Fig. 3, the position of the ring is not 
at all important, because the rim (12) allows the 
hooks (13) of the bolts (10) to attack everywhere 
at the circumference. Consequently, in the case 
of shore connections of suction hopper dredgers, 
where a quick coupling of the shore pipe is of 
importance, this construction is most efficient. 

The great advantage of the joint in Fig. 3 
(that the ring can be connected in every position) 
makes this construction attractive also for 
floating pipelines. However, in the case of 
larger pipe diameters and high pressures, the 
bolts with the hooks become too heavy to be 
operated by hand. This applies especially to 
the bolts on the underside of the joint. That is 
why the construction of Fig. 2 is used in the case 
of larger diameters and high pressures. The 
hinged bolts of Fig. 2 have a more favourable 
stress distribution than those with hooks in 
Fig. 3. As a consequence, hinged bolts have a 
smaller diameter than those of Fig. 3, and so 
they are considerably lighter and can be more 
easily handled. Fig. 4 shows a ball joint 
(similar to that in Fig. 2) for a floating pipeline. 
The delivery pipes still have to be welded. 

Fig. 5 shows a ball joint with hook bolts of 
the type shown in Fig. 3 in a shore delivery 
pipeline on the suction hopper dredger “‘ Pierre 
Durepaire’’. The connection of the joint to the 


delivery pipe has in this case been made by 
flanges to permit removal of the joint. 







































































Cooling the Air from Compressors 


A combined aftercooler and anti-surge tank for [~~ 


medium output stationary air compressors is | 
being produced by Holman Brothers Limited, | 
Camborne, Cornwall. | 

Compressed air as it leaves an air compressor | 
contains some water and oil in vapour form, an | 
amount which depends on the humidity of the | 
ambient air at intake and the conditions under 
which the compressor is operating. During its 
passage through the air receiver and pipelines, 
the temperature of the compressed air drops, as 
does its capacity to retain vapour. The vapour 
therefore condenses into water droplets which 
collect in the transmission lines and discharge 
with the air at the tool. In addition, the 
rapid expansion of compressed air at its point 
of application will drop its temperature to such 
an extent that freezing may take place and 
block the air ports. By using an aftercooler 
between the compressor discharge and the air 
receiver, the air temperature is lowered and 
most of the water removed from the air before 
it reaches the air receiver or transmission line. 

The new unit is designed to handle 525 cu. ft 
of air per minute, at a maximum pressure of 
150 lb persq.in. It is a compact and simple 
design, employing a four-pass system for the | 
air flow. The cooling elements are U tubes, | 
constructed from highly finned copper or copper 





alloy tubing expanded into a fixed tube plate, (ccs) 


through which the cooling water passes. The 
system is accessible and a cooling tube can be 
replaced without disturbing the remaining sets. 
This obviates the fitting of a second or sliding 
tube plate, as in most designs. 

Included in the unit is an anti-surge tank that 


Heat Dissipation in 
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eliminates air surges and consequent vibration 
in the pipelines. The chamber acts as a cushion in 
the discharge and, with the anti-surge plate, 
ensures an even flow of air to the aftercooler 
tubes. It also cuts down the noise. 


Seal Seatings 


A special development in component design 
has recently been introduced by Crane Packing 
Limited, Slough, Bucks. This was the result 
of a special programme into the cause of prema- 
ture seal failure under high temperature condi- 
tions. The result established that failure occurred 
because of a severe increase in temperature above 
that of the liquid being handled. This occurs 
between the seal faces, and is transmitted to the 
body of the seal. After a series of attempts to 
dissipate the heat generated in the body of the 
seal, Crane engineers finally succeeded in 
arranging for this process to take place by intro- 
ducing this new design of seating. The principle 


Dust Suppression for Coal Cutters 


A device to distribute water for dust suppression 
purposes to cutter picks at the nose-end of coal 
cutter jibs has been developed at the National 
Coal Board’s Central Engineering Establishment. 
It consists of a special valve fitted into the nose 
of the jib. 

This valve comprises a reservoir to which 
liquid is fed through ducting from the machine, 








TOP HALF OF COVER PLATE 
(VIEW SHOWING UNDERSIDE) 


@eé4) 


and a special gland through which the liquid is 
fed to a number of slots in the jib cover plate. 
These slots conduct the liquid to the periphery 
of the jib and thence on to the cutter picks. 
The gland and slots in the cover plate are 
arranged so that liquid can be directed to any 
desired portion of the cutter chain at the jib 
end periphery. 
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When working to full capacity the aftercooler 
requires 16to 18 gallons of water per minute. The 
unit weighs approximately 7501b and is 25 in 
long, 193in wide and 43}in high. A drain 
cock enables the condensate to be removed. 


is that the surfaces are extended, thus providing 
a greater area through which heat can be dissi- 
pated to the coolant liquid. 

Two designs of extended seat are available. 
These are types ESW and ESY. Either can be 
used with types IA and 2 seals, the choice 
between them being determined by the mechani- 
cal construction of the equipment in which they 
will be installed. These ESW seats cannot be 
used, however, when the liquid being handled 
would adversely affect the rubber O-ring member 
of the seat. 

The illustration shows a type 2 single rotating 
seal, fitted with an ESW extended surface seat. 


The drawing shows a valve designed to 
distribute liquid over 90° of the periphery of 
the jib end. The cover plate is in two parts, 
(1) and (2), separated by distance pieces (3) to 
form slots, each of which opens on to the jib 
end periphery. The cover plate is provided with 
an aperture (4) which receives a reservoir (5). 
A gland (6) is seated in the reservoir and fastened 
to it by a bolt (7). The reservoir has a frusto- 
conical shoulder (8), which constitutes the 
seating for a complementary frusto-conical 
shoulder (9) on the gland. Shoulder (9) Is 
recessed over part of its periphery so that liquid 
may pass from the inlet (10) into the reservoir, 
through the space between the reservoir shoulder 
and the recessed portion of the gland shoulder, 
and thence into the series of apertures (11) 
that communicate with the cover plate slots. 

The recessed portion of the shoulder of the 
gland distributes liquid over 90° of the jib end 
periphery. By releasing the bolt and rotating 
the gland relative to the reservoir (which is in 
a fixed position in the jib) liquid can be dis- 
tributed over any selected quadrant of the jib 
end. By modifying the gland design it is possible, 
if desired, to distribute liquid over the whole 
180° of the jib end periphery. 
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Equipment used in the psychology laboratory 
quip J 7 ‘ 


of EMI Electronics for charting eye movements. RAC. 





The GEM Suspensor (Windshields of Worcester Limited). 
nylon and will withstand a pull of 650 lb. 


It is of plaited 
Different sizes are made to suit 
tubes from 0-29 in to 1-7 in in diameter. 


for 
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The anechoic chamber, with its soft walls that are wholly noise absorbing 
walls, at the Acoustic Research Station, Hemel Hempstead. 
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Continental-style telephone box erected by the 
It is eye catching and functional. 
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Helmet with Amplivox noise-cancelling microphone 
for use in high ambient noise areas. 





Freight net of woven nylon webbing made by Thomas French and Sons 
Limited. The webbing is slotted so that extra bands can be inserted. The 
illustrated net is 12 ft square and rated at 2 tons capacity. 





It has a four-position 
lens turret which has an excellent indexing mechanism at the recr. 


The Marconi Mark IV orthicon television camera. 
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Venturi Vibration Damper 


The venturi vibration damper developed by the 
Chemical Engineering Division of W. C. Holmes 
and Company Limited, Turnbridge, Huddersfield, 
was designed to eliminate the vibrations in 
compressed gases caused by pressure fluctuations 
produced by reciprocating or lobe type com- 
pressors. Pressure fluctuations of this type can 
have serious consequences, both in the pipelines 
carrying the gases and in any gas treatment plant 
before or after the compressors. They can set 
up sympathetic vibrations in the pipelines them- 
selves, in pipe supports and in such plant as 
aftercoolers, often with disastrous results. Tubes 
in the aftercoolers are frequently broken through 
fatigue resulting from vibration; and side plates 
and division walls are occasionally broken or 
torn. 

The damper consists of a venturi pipe complete 
with inlet cone, throat and outlet cone. The 
function of the damper is to increase the velocity 
of the gases (in which vibrations are occurring) 
to a value greater than the actual rate of 
oscillation of the gas velocity in the main pipe. 
The damper allows this very high velocity to be 
attained with a minimum pressure loss. The 
kinetic energy required for producing the very 
high velocity in the venturi throat is taken from 
the gas pressure, and the tapered tail piece of 
the venturi allows this kinetic energy to be 
reconverted to pressure energy with only a small 
loss. 

The venturi vibration damper is a_ logical 
application of the weil known principle that a 
choke in a pipeline will smooth out vibrations. 
The types of choke, diaphragm plate and 


Folding Trailer for 


A light camping trailer for towing behind cars, 
motor cycle combinations and bubble cars _ is 
production. 


now in Known as the Auto 





Package§$Boiler for 


At the recent Scottish Industries Exhibition 
John Thompson (Wilson Boilers) Company, of 
Glasgow, showed a Multipac boiler, representa- 
tive of a range of package boilers with evapora- 
tions from 2,500 Ib per hour to 18,500 Ib per hour. 
Completely works built, the unit has only to be 
transported to site and connected to the existing 
power and water supplies to be ready for steam 
raising. 

The boiler, which can easily and quickly be 
converted to a solid fuel or an oil-fired unit, is 
made in eleven sizes. The wet-back combustion 
chamber does away with the necessity for refrac- 
tory linings, the volume of the chamber being 
obtained by a dished-end design. This feature 
also reduces the number of stay bolts. 

Two passes of fire tubes are arranged below 
the flue with clear water space above and the 
boiler has independent tube plates. Entirely 
Clyde-built, the Multipac has its forced-draught 
fan positioned on top of the front smokebox. 


perforated plate, normally used, create a con- 
siderable loss in pressure in pipelines where 
they are applied. This damper does the same 
work, it is claimed, much better. It is simpler 
to construct than other appliances, it is cheaper 
and it is generally more effective and carries 
out the work with a minimum loss of pressure. 

Shown here is the installation at the Pleck 
Works of the West Midlands Gas Board in 
which two types of damper are fitted, the 
venturi damper being shown in the centre, and 
a standard damper box on the right. The pressure 
fluctuations in this particular installation, pro- 
duced by machines of the Root’s type, were 
causing trouble in subsequent aftercoolers. 

Both types of damper are equally effective in 
damping out the vibrations, the pressure loss in 
both cases being about the same, but clearly 
the venturi installation is much neater and 
simpler than the damper box. The volume of 
each stream of gas is 6 million cu. ft per day at 
a pressure of 60in water gauge above atmo- 
spheric. The pressure loss in each type of damper 
is about 14 in w.g. An additional advantage of 
the venturi damper is its effectiveness over a 
wide range of gas flow. 

Similar dampers have been applied to pressures 
of 10 lb per sq. in gauge, with successful results. 
A particularly interesting case arises when two 
compressors are operating in parallel. It some- 
times happens that although the nominal speeds 
of the compressors are the same, there is just 
sufficient difference for a beat effect to be set up 
and cause intermittent high frequency vibrations. 
Not only is there damage to the mains and 


Small Cars 


Trailer tent, it is manufactured by European 
Appliances Limited, 49 Old Christchurch Road, 
Bournemouth. 

The trailer has been soundly constructed to 
engineering limits and has been given extensive 
tests and trials over rugged terrain. It has also 
been carefully tested to make sure that it will 
tow satisfactorily behind all cars and combina- 
tion motor cycles. It takes up very little space. 
Its length is 4 ft (when folded), the width 3 ft, 
and the overall height from the ground 2 ft 5 in, 
that is, when the canvas hood is not erected. 

The Trailer tent will sleep two people comfort- 
ably and is extremely simple to erect on site. 
Two people can easily make it ready for use in a 
few minutes. The trailer is particularly suitable 
for cheap holidays (at home or abroad) because 
it takes up so little space and its unladen weight 
is only about 14 cwt. It is expected that the cost 
will not be more than £90 retail. 


Oil or Coal 


By having the ducting to the burner inside the 
smokebox, there is an additional advantage 
because the intake to the fans is above the boiler 
and not (as is usual) at floor level. 

Vibration and noise are almost non-existent 
because of the quiet operation of both the forced 
draught fan and the fully-modulated rotary-cup 
burner. Capable of burning all types of oil 
fuel up to and including 3,500 sec Redwood 
No. 1, the burner operates without a heating 
and pumping set. 

Neatly built, factory tested and economical in 
both installation and operation, the unit has a 
proved performance as high as 82 per cent. It 
has already been installed for steam-raising pur- 
poses in a wide variety of industries. Examples 
are: Kilmaur Dairy Farm, Lewis’ Fat Refinery, 
Rainbow Laundry, Gloucester and Wright’s 
Coal Tar Soap factory. Two of them (each of 
5,500 lb per hour evaporation) were installed at 
Ashridge College, Berkhampstead. 
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supports, but the noise produced during the 
period of vibration is most annoying. A venturi 
vibration damper applied in such an instance 
reduced the trouble to negligible proportions. 


When towing, the tent folds in two from the 
centre. The rear tailboard folds up and is 
secured with metal clips to prevent any luggage 
falling out. The trailer is hitched to a car or 
combination motor cycle by a standard 1} in 
ball coupling. 

On site the Auto Trailer tent is opened out 
from the centre to give an overall length of 8 ft. 
Six adjustable steel legs are then dropped down 
to the ground to form supports. 

To erect the canvas hood, six aluminium alloy 
tubes are fitted into slots on each side of the 
trailer and the canvas dropped over this skeleton 
framework to give a tailor-made snug fitting. 
The canvas is then secured to the main body 
by a series of twin buttons. To provide an 
entrance to the trailer, the canvas has two 
flaps at one end which can be turned back and 
secured in fine weather, or closed if required. 
There is a Perspex window in the canvas. 
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Die Shear Lines Operate Continuously 


Vickers-Armstrongs (Engineers) Limited are 
building McKaymatic die shear lines designed 
and developed by the McKay Machine Company, 
of Youngstown, Ohio. 

The shear lines have been developed to cut 
blanks of any length, upwards of 9 in, from coiled 
material. They uncoil, level and cut to length 
in a continuous operation, without the need for 
slowing or stopping of the line when changing 
sheet length. The uninterrupted flow of material 
is made possible by the elimination of any build 
up of sheet against the shear. This effect has 
been achieved by cutting with the die in motion 
at the same speed as the material. Lines are 
built to handle material widths of up to 72 in 
and of most thicknesses, the capacity of the line 
illustrated being 48 in by 10 gauge. Sheets, 4 ft 
long, can be cut at the maximum line speed of 
200 ft per minute, shorter lengths requiring pro- 
portionally slower speeds. The minimum line 
speed is 30 ft per minute, which makes it possible 
to produce sheets down to 9 in long. 

The operator determines the length and 
quantity of cut sheet by means of push buttons 
on the console, shown here. This electronic 
measurement and control is claimed to keep 
the sheet lengths within very close tolerances. 
Automatic programming using standard data 
processing cards, punched tape or sequence 
switching is an optional extra with these lines. 

Since there is no pit or hump table, these die 
shear lines are shorter than comparable equip- 
ment: an important feature where space is at 
a premium. Any type of coil holder can be 
used, and cone-type holders with capacities of 
up to 25 tons are available; mechanical coil 
loading equipment can be added if required. 
In the line illustrated, there is a 17 roll triple 
backed-up leveller. However, the design and 
dimensions of the roller leveller vary according 
to the requirements of the customer. Slitting 
rollers can also be incorporated for trimming the 
edges of the strip. It is reported that the 
material has a very high degree of flatness on 
leaving the leveller and, as there is no humping 
or looping to give the metal a set, secondary 
levelling is eliminated. 

During the cutting cycle, the travelling die 
accelerates to line speed, cuts and returns on 
anti-friction bearings over hardened steel rails. 
The synchronisation of the die with the moving 
material is claimed to preclude the strip damage 
associated with mechanical length gauging. 

A length measurement system, which includes 
a pulse generator on the exit pinch rolls, trans- 
mits from a common power take-off through a 
cam motion to the travelling die mechanism in 
order to ensure identical speeds of material and 
die. When the die has accelerated to the 
material speed and reached the required position 
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(Above) A McKaymatic 

die shear line to cope with 

material up to 48 in wide 
by 10 gauge. 


(Right) The control con- 
sole for the die shear lines. 


for cutting the elected length, a signal from the 
counter unit triggers the cutting action. At the 
same time, this signal is used as the datum for 
measurement of the following sheet. The tra- 
verse of shear die is only 18in, and of that 
distance approximately 24in is required for 
acceleration to the constant line speed. Allow- 





ing another 3 to 4in for decleration, there is a 
space of about 12 in where the die is travelling at 


the same speed as the sheet. During this 
period, the signal for cutting ‘s made. 
The Rockwell Machine Tool Company 


Limited, of London, are the sole selling agents 
for the equipment. 


Tension Control of Paper 


A rotary printing machine at the works of 
Edward Saunders and Son Limited, London, 
NWI10, has been running for six months with 
a magnetic particle coupling controlling the 
tension in the paper during re-reeling after 


In the magnetic particle coupling tangential forces 
are transmitted in the air gap between the inner 
and outer rotor through the ferro-magnetic powder 
medium. This medium, which is dependent on 
the magnetic flux density in the air gap, can be 
usefully compared to a hydraulic fluid where the 
viscosity is controllable and infinitely variable. 
During the take-off period the coupling operates 
with a smoothness, and without jerk or judder, 
only met in hydraulic devices. On the other hand, 
under full excitation the coupling will become solid, 
there being no slip, and therefore no generation 
of heat and no loss of efficiency. 


printing. This tension control used to be carried 
out manually by means of a slipping friction 
plate clutch. The new coupling was made by 
S. Smith and Sons (England) Limited, Witney. 

It is necessary to vary paper tension during 
the reeling process for three main reasons. 
They .are: to suit the printing technique and 
material in use; to suit the printing speed; and 
to produce an efficient reel when taking into 
consideration the subsequent processes and the 
ease of handling the paper. 

The Smith’s coupling is a torque-sensitive 
device, in which the transmitted torque is a 
direct function of the exciting current. The 
input shaft to it is chain driven from the printing 
machine, and the existing reduction gear is 
used between the output shaft of the coupling 
and the rewind spindle. Since many papers, 
films and printing techniques are used on this 





Continued on next page 




































































machine, it was not possible to consider an 
automatically controlled arrangement at the 
time of installation. The variations in linear speed 
and required tension necessitated manual control. 

This manual control of the coupling is reported 
to be very simple and accurate. The torque 
requirement can be converted into a milliameter 
reading, and hence the operator can present the 
coupling by controlling the excitation current as 
indicated on the instrument. This is very 
important since the machine is no longer reliant 
upon the experience or ** touch ”’ of the operator. 
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Experience is reported to have shown the 
coupling to be extremely flexible in operation. 
It is claimed that, although the coupling is 
capable of transmitting torques in excess of 
200 lb-ft, the sensitivity is maintained with 
recorded torque requirements of 7 lb-ft. In 
fact, the users of the device have reported that, 
when printing film, torques approaching zero 
lb-ft have been employed. 


The Smiths magnetic coupling in- 
stalled on a rotary printing machine. 


Accurate Welding of Thick Plate 


It is not only necessary for nuclear reactor and 
associated pressure vessels to be manufactured to 
extremely high standards; their great size makes 
it impossible for many of them to be transported 
from the factory to the site. Full fabrication, 
control, examination and _ testing facilities, 
therefore, have to be provided at the site, where 
the large vessels are finally assembled and 
welded, and this involves what is virtually the 
building of a complete factory on site. The 





Fig. 1 
being ground prior to X-ray examination. 


A finished circumferential weld 


reactor vessels being built at Hinkley Point, 
Somerset, by Babcock and Wilcox Limited, for 
example, are 67 ft in diameter, fabricated from 
3 in thick steel, and the 90 ft high by 22 ft 6in 
diameter steam-raising units will each weigh 
385 tons. The reactor vessel is being fabricated 
on its final site from preformed plates made in the 
Renfrew works of Babcock and Wilcox, and the 
steam-raising units are being fabricated in a 
similar manner near to their final installation 
points; these latter units will be lifted into place 
complete by a Babcock 400 ton Goliath crane. 
Six ring sections complete with thermal sleeves, 
and two domed ends, are required for each of the 
steam-raising units; they were made at the com- 
pany’s Dalmuir works and transported to the site 
by sea. At the site, the sections are assembled in 
sequence on rail trolleys and taken into the 
fabrication shop. 

In preparation for welding, the edges of 
adjacent sections of the vessel are aligned, using 
wedge clamps, and temporary intermittent tack 
welds are applied along the seam. Welding is 
carried out generally in the _ inclined-vertical 
position, the supporting bogies being power 
driven for manipulating the assembly. A 
balanced welding procedure is adopted through- 
out, to minimise stresses and distortion. High- 
frequency induction-heating equipment is used 
for stress relieving the welds, which are then 


X-rayed, and the vessel is filled with water and 
subjected to a test pressure of 308 Ib per sq. in. 
After the hydraulic test, the vessel is drained 
and the interior is vacu-blast cleaned. Finally, 
bags of silica-gel are distributed along the interior, 
and the vessel is sealed. 

A similar procedure is adopted for the reactor 
vessel, the 3 in steel plates being formed and 
preassembled at Renfrew to check their shape and 
alignment before welding into sub-assemblies for 


Fig. 2 
X-ray machine for weld examination. 


shipment to the site. Complete circumferential 
courses are built up in the site fabrication 
shop, leaving less than half the total fabrication 
to be carried out in situ, within the biological 
shield. 

The welds in nuclear reactor vessels are 
subjected to X-ray examination, and prior to this 
operation, they are dressed by grinding, this 
post-weld treatment having a double object; 
since, in addition to ensuring the maximum clar- 
ity on X-ray penetration, it removes any sources 
of notches which might cause cold cracking. 
Fig. | shows a finished circumferential weld 
being ground prior to X-ray examination. 

The procedure adopted at Hunterston, Scot- 
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land, provides an example of weld dressing and 
examination. ‘* Hicycle ” electric hand grinders, 
made by the Consolidated Pneumatic Tool Com. 
pany Limited, are used to dress the welds. 

Six models, of both straight line and right. 
angle type are employed, with wheels of 4, 6 and 
8in diameter, and speeds of 8,800, 5,740 and 
4,730 r.p.m. respectively. A 20kW frequency 
changer supplies the current for the tools, through 
a number of six-point plug panels, and as the 





a_ portable 


operating voltage is only 125 V, or to earth 72 V, 
a greater margin of safety is obtained than with 
tools operating on the normal 220/250 V supply. 
In Fig. 2, a portable X-ray machine is shown 
being arranged at the site for the examination of 
welds. 

Final inspection of the welds at Hunterston is 
carried out by 400 kV X-ray units, supplied by 
Pantak Limited, Slough, who designed the 
machines to suit the site conditions; they are 
claimed to be the most powerful of their type 
in the world. Four of these units are in use, 
while a further 300 kV unit and three 220kV 
machines are employed in the main site welding 
shop. 





SURFACE ROUGHNESS 


In the article on measuring surface roughness 
(ENGNG. 23 Oct. °59, p. 393) we regret that 
the following errors occurred. In Fig. 2, the 
Mean Depth, Arithmetical Average and Geo- 
metrical Average formulae should contain the 


i 1 : ; 
factor 7 instead of % The diagram against the 


Swedish Standard has a series of dimensions which 


; i 1 

were printed r2°'6 
V,...V.. The Percentage Bearing Area formula 
includes a dimension C. This should have in- 
dicated the position of the measurements L, ... Ly 
below the crest line. In Fig. 5, in the 
right-hand equation, the minus sign between 
Kmax. and Kmin. should be replaced by a 
multiplication sign. In the ninth line of the last 
column of the article, the figure 0-15 should be 
replaced by tan 0-15 8-5°. The word 
‘*depth”’ should be inserted at the end of the 
ninth line of column 1, page 395. 


These should have read 
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Electricity on the Farm 


A recent visit to Scotland of the rural electri- 
fication working party of the Economic Com- 
mission for Europe was the occasion for a review 
of the progress made in rural electrification by 
the North of Scotland Hydro-Electric Board. 
Mr. J. C. N. Baillie, the Board’s chief com- 
mercial engineer, said that there are now 34 post- 
war hydroelectric power stations in operation in 
the Board’s area, and 14 are under construction. 
The present generating capacity of the existing 
stations is 810 MW. 

In the Highlands of Scotland, half the land 
area lies about 800 ft above sea level, and one- 
fifth is above 1,500 ft. This means that about 
11.000 sq. miles of the Board’s territory are 
over the 800 ft mark, and 4,500 sq. miles are 
more than 1,500 ft above sea level. The farms, 
with the exception of those devoted to hill and 
mountain sheep, are small. Even in a relatively 
intensively cultivated county such as Angus, the 
average size of farm is 101 acres, while in the 
remote county of Ross and Cromarty, the figure 
is only 18 acres. 

In spite of the physical and economic difficul- 
ties in developing electricity supplies in such an 
area, the percentage of farms without a supply 
has been reduced from 93 per cent in early 1948 
to 34 per cent in December, 1958. To provide 
this service some 17,000 miles of distribution lines 
are in use; the cost, incidentally, which has been 
in the region of £30 million, has been met out of 
the Board’s own resources. There has been no 
subsidy. 

To measure the benefits of electricity in rural 
areas is not easy; it is something which certainly 
cannot be ascertained from gross figures of con- 
sumption alone. There is, however, a fairly 


well defined pattern of 


development which 
follows the introduction of mains current to a 
farm which has not previously had a_ public 
supply. Lighting is usually the first thing to be 
improved, and various domestic appliances are 
acquired at about the same time. Electric 
motors for farm purposes are the next items to 
receive attention, and consideration of heating 
and ventilation problems follows. This develop- 
ment pattern can provide a useful guide for manu- 
facturers of electrical equipment. 

Lighting and domestic appliances, and certain 
other equipment, such as electric motors and 
dairy sterilisers, were all available before the 
Board came on the scene. It only needed a 
reliable mains electricity supply to encourage the 
use of such equipment. Some farm machinery, 
however, has shown a marked all-electric develop- 
ment since the advent of power supplies, although 
there are alternative methods available. Grain 
driers provide an example. In 1948 there were 
25 grain driers of all types in the area, but there 
are no records to show how many of them were 
all-electric. By February, 1959, the number had 
risen to 442, of which about 120 are all-electric. 
In addition, of course, electricity provides the 
power for the oil and coke burning driers, as 
well as for the elevating and cleaning machinery. 

In hay drying, too, the Board have been active 
in introducing all-electric equipment, and numer- 
ous installations now employ driers of a design 
evolved by the Board’s engineers. It is clear, 
from the experience gained, that the provision of 
electric power in rural areas does not lead only 
to consumption of current in the most obvious 
types of domestic and agricultural equipment. 
The use of electricity spreads much more widely. 


The Work of a Winding Rope 


Koepe pit winding gear, of Continental origin, 
and widely used there for many years, is not so 
commonly found in Great Britain. Several of 
these installations have been chosen, however, 
by the National Coal Board for some of their 
more important pits. Single rope Koepe winding 
has proved particularly successful. 

The working life of a colliery winding rope is 
limited by law to two years; at the end of this 
period it must be replaced. Nevertheless, a 
rope can raise very large tonnages during its life. 


Fuelling Rockets 


Transport and handling of high test peroxide, 
used as a rocket propellent, are simplified by a 
new fuelling and dumping unit made by Saunders- 
Roe (Anglesey) Limited, Beaumaris, Anglesey. 
Self-contained, the unit comprises two 500 gallon 
tanks, made of 99-5 per cent pure aluminium 
alloy, welded by the Argonaut process, and 
mounted on pve covered aluminium alloy 
cradles. Straps hold the tanks in place on the 
cradles, and the equipment is mounted, complete 
with a pump and a petrol engine for driving it, 
on a Dyson trailer. A light alloy drip tray 
protects the trailer from contact with the peroxide. 
Explosion covers of an approved design are 
fitted to each tank. All welded joints in contact 
with the liquid are subjected to 100 per cent 
radiographic examination, and the usual safety 
precautions are taken to ensure that ali the 
Pipes and fittings are suitable for use. 

A Filton-Barske pump, arranged to deliver 
50 gallons of high test peroxide per min, and 
driven by a petrol engine through a clutch, is 
mounted at the rear of the trailer. The pumping 
system is designed for self loading, fuelling and 
defuelling to the dump tank, and special arrange- 
ments are incorporated for a rapid change from 
fuelling to defuelling if required. A water pump, 


At No. | Pit, Bold Colliery, No. 3 Area, North 
Western Division, a 24 in diameter locked coil 
wire rope, 3,420 ft long, made by the White- 
cross Company Limited, Warrington, was 
installed in March, 1955. During its statutory 
life, to April, 1957, the rope raised approx- 
imately one million tons. Its successor, also 
made by Whitecross, and in use from April 
1957, to May 1959, raised 1,251,422 tons of 
coal and dirt. A third rope of the same type 
has now been installed. 





The Saunders-Roe rocket fuelling unit. 


belt driven from the engine, is also mounted at 
the rear of the vehicle, together with an 80 gallon 
aluminium alloy emergency water tank, and a 
hand operated hose reel. Fittings welded to the 
forward end of the fueller tank carry 60 ft of 
armoured fuelling hose. Additional equipment 
includes aluminium alloy access ladders on each 
tank, and storage boxes for protective clothing 
and first aid kit. 
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Selling Harder 


Great efforts are being made by many engineering 
companies to strengthen their marketing organ- 
isations. Among those who have announced 
extensions or strengthening of their sales force 
are Coventry Climax Engineers Limited, the 
Bergius Company Limited (a member of the 
Associated British Engineering Group) and 
AEI Lamp and Lighting Company Limited. 

Coventry Climax have opened a new service 
and spares department in Manchester which is 
expected to make “a notable addition to service 
offered to the company’s customers in Lancashire 
and North Cheshire.”” Formerly service had 
been supplied from headquarters in Coventry 
and (since 1954) also from Acton. The com- 
pany’s startling success with their racing car 
engines (they are fitted to the Cooper, Lotus, 
Lola and other cars) have attracted much 
attention in recent years although their main 
products are fork trucks and fire pumps. 

Bergius who make the Kelvin marine engine, 
have appointed a new service manager, Mr. 
A. M. Mackay, A.M.I.PlantE., and a new 
London representative, Mr. Bruce P. Guard. 
The company’s intention is to “ link up agents, 
engineers, boatbuilders and Kelvin engine 
owners with the head office and factories in 
Glasgow” and is evidence of the importance 
they attach to after-sales service. AEI Lamp 
and Lighting have integrated the sales of their 
lamp and lighting departments and appointed 
two chief executives: Mr. H. G. Lilley as sales 
manager and Mr. W. C. Huston as marketing 
manager of the combined lamp and lighting 
marketing department. 


Dowty in Canada 


The appointment of two senior executives to the 
board of Dowty Mining Limited of Ajax, 
Ontario, follows the success in the United States 
of Dowty mining equipment. The group 
exhibited at the Cleveland coal show last May 
(the only British firm to do so) and attracted 
considerable interest. American mine operators 
have already placed orders and the first deliveries 
to America of the Dowty Rodjo shield, especially 
designed for American shortwall methods, will 
be made within the next few weeks. In addition 
the company expect to have two complete long- 
wall faces equipped with their Roofmaster self- 
advancing hydraulic roof-support system by 
early next year. 

The new directors of the Canadian company, 
Mr. Michael C. Potts, who will be general 
manager, and Mr. Peter Sharp, are both in their 
thirties and both graduate mining engineers. 
The deputy chairman of the group, Mr. R. F. 
Hunt, commented on the new installations as 
““an encouraging start’ and explained that the 
strengthening of their Canadian company was 
““an important step to get right into this vast 
new market.’ Sir George Dowty, the chairman 
of the group, is at present in the United States 
to further developments in the mining field. 


US Compressors for Weir 


The full range of compressors for use in the gas, 
oil, chemical and other industries developed by 
the Clark Brothers division of Dresser Industries 
will be manufactured in Britain by G. and J. 
Weir Limited for sale in the sterling area. 
Terms of the agreement provide for the licensed 
manufacture in Glasgow of the Clark centrifugal 
and reciprocating compressors with both electric 
motor and gas engine drives. 

G. and J. Weir point out that this will fit in 
well with their range of feed regulators, pumps, 
heaters, condensers, deaerators and evaporators. 
The compressors manufactured by Weir will 
bear a Weir-Clark nameplate but will have parts 














































































Marketing 


fully interchangeable with those of Clark com- 
pressors manufactured in the United States and 
under licence in France and Italy. 


Guide to Performance 


A list of all marine installations known to have 
been completed over the past eight months has 
been published in the latest issue of the Sperry 
Bulletin by the Sperry Gyroscope Company. 
The list is incomplete, since a number of installa- 
tions made abroad during that period have not 
yet been announced. The information is still 
a most valuable guide to the company’s per- 
formance. One hundred and thirty eight instal- 
lations are listed, 70 of which were complete 
gyro compass and gyro pilot units. 

These equipments, say Sperry, have been 
supplied to a score of nations in the face of 
intense international competition. 

This information certainly supports Sperry’s 
contention that the large majority of gyro 
compass and automatic steering control equip- 
ment in vessels of all classes continues to be of 
Sperry design and manufacture. 


Marketing Alliance 


An arrangement for the commen marketing of 
internal combustion engined trucks and electric 
trucks has been made by Hyster Limited, Glasgow, 
and Ransomes Sims and Jefferies Limited, 
Ipswich. The agreement provides for Ransomes 
to be the sole manufacturers of electric trucks and 
Hyster (a subsidiary of Hyster Company, Port- 
land, Oregon, United States) to be sole manufac- 
turers of i.c. engined trucks. Hyster will do all 
the marketing and both companies will collabor- 
ate closely in design and engineering. 

There is no financial link-up between them 
and this is a good example of the pooling of 
resources by manufacturers of complementary 
products to secure greater marketing efficiency. 
Although there are a few other instances of 
cooperative marketing of this type it is rare to 
have a complete integration of facilities without 
some kind of merger. 


Heavies Abroad 


Manufacturers of heavy commercial vehicles 
continue to forge ahead in overseas markets 
despite increasing pressure from foreign com- 
petitors. Leyland Motors Limited have just 
sold their second heavy duty truck to China. 
Last year China National Transport Machinery 
Import Corporation ordered a Leyland Super 
Beaver tipper and a 44-seater Leyland MCW 
underfloor engined single deck bus. The new 
order is for a Super Hippo three-axled tractor 
model powered by the company’s 125 h.p. 
0.600 diesel engine and equipped with a 36 in 
5th wheel coupling. R.A. Dyson of Liverpool 
are building a 30 ft long 25-30 ton semi-trailer. 
This Chinese interest in British heavy road 
vehicles, which are probably ahead of anything 
which has been developed elsewhere, suggests that 
substantial orders may follow as soon as the 
vehicles have been tested under local conditions. 

AEC Limited have obtained a contract through 
their distributors in Portugal, Pinto Basto and 
Company, for the supply of “* Mandators ” for 
tanker and refinery work. The customer, Mobil 
Oil Portuguesa S.A., already operate a substantial 
fleet of AEC vehicles. 
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QUIET PLEASE 


Noise is the curse of the present age. That is a 
cliché, but one which must not be taken lightly. 
The constant impingment of sound waves on 
the ear and so on the brain must in time have 
some damaging effect. The trouble is that 
human beings cannot close their ears—they can 
rest their eyes by shutting them, but their ears 
always remain open, possibly a heritage from 
primitive times when man needed a warning of 
danger even when he was asleep. 

In communications parlance, noise is unwanted 
sound. According to the Town and Country 
Planning Association noise is the major cause of 
friction between neighbours. In any case, 
everyone is agreed that it would be a good thing 
to get rid of it. Some processes like pile driving, 
rock breaking, or rip sawing are inherently 
noisy; but at least it is usually possible to prevent 
the nuisance from upsetting other people. 

All materials conduct sound, but the degree 
of conduction varies widely. It is therefore 
possible to obtain a fairly high degree of insula- 
tion by a suitable choice of material. At this 
point it becomes necessary to distinguish between 
transmitted and reflected sound. 

The problem of reflected sound becomes 
particularly acute in large enclosed spaces where 
many people gather; large open offices have 
made it more acute. The answer is usually 
found by the use of panelling either in the 
ceiling or walls or both. Cushiontone acoustical 
ceiling tiles are one type; they are made of a 
fibre board, rather open in texture and having 
a large number of small holes arranged either 
in order or at random. It is claimed they give 
75 per cent sound absorption. The effect is 
greatest in the 1,000 cycle range and with the 
** straight row ’’ pattern of holes. 

Another type are the “ Kilnoise’’ cellular 
acoustic tiles. These are a mineral tile (and 
therefore fireproof) with a decorated surface and 
(unpainted) are said to give 88 per cent reflec- 
tion of light as well as 95 per cent absorption 
of sound at 1,000 cycles. At this frequency, 
painting with a water-bond or emulsion paint 
makes very little difference, but the absorption 
falls off slightly at both top and bottom ends 
of the frequency scale. Like the Cushiontone, 
they can be fixed either by suspension in a frame- 
work or directly to a solid backing by an adhesive; 
mechanical suspension gives a considerable 
improvement in absorption at the lower fre- 
quencies. 

A great deal of work has been carried out at 
the Building Research Station on the subject of 
sound insulation as well as on thermal insulation. 
The subjects are related and many materials are 
suitable for both purposes. 

Stilbestos is an asbestos-based material that 
can be sprayed on to both ceilings and walls. 
It gives a high degree of heat and sound insula- 
tion, though it is perhaps more often used for 
the former. Glass fibre is also good. For panels 
and partitions as well as for ceilings there is 
the Coronet range. This is quite different from 
other types in that the operating material is a 
micre-porous membrane mounted on special 
board. No holes are visible and it is said that 
dirt and dust are not attracted. The membranes 
are treated with a coloured acoustic lacquer 
which gives a stippled stone surface finish. 
Alternatively, patterns in colours can be printed 


on the membranes, giving the effect of brocade 
wallpaper, marble or ceramics, metal or wood 
The panels have passed the fire tests of 
London County Council. The membranes eg 
also be used as reverberating plates in studiog 
and similar places. Partitions are built up of 
plasterboard sandwiched between two panelg 
with either lacquered or printed membra 8, | 
They are 3 in thick overall and apart from theip 
sound absorption properties they reduce soun@: 
transmission by about 40 decibels, that is to sayy 
to one-tenthousandth of the original energy level,” 
A paper dealing with sound insulation wag” 
given to the Royal Society for the Promotion of 
Health by Mr. E. F. Stacey of the Building 
Research Station. He dealt mainly with trang 
mitted sound and made the point that the 
ordinary double wall does not reduce sound ag™ 
much as might be expected because of the” 
connecting links across the cavity. i 


In the entrance foyer of Madame Tussaud’s new 
offices, sound insulation is provided by ** Kilnoise” 
patterned mineral tiles. 


well known problem in the machine shop where 
the effect of a resilient mounting can be wholly 
offset if the fixing bolts are passed through from 
the machine to the floor. Mr. Stacey only 
concerned himself with interior noises; the 
question of noises outside buildings can only be 
really considered as one of stopping them coming 
in. Double glazing has much to offer here. 
With the enormous increase in the number and 
size of blocks of flats, the noise problem is 
becoming ever more intense. In addition to 
what may be called human noises there are those 
noises that can arise from the plumbing (central 
heating systems are wonderful sound conductors) 
and from such modern amenities as air con- 
ditioning. Most of these can be overcome—at 
the price of proper planning in the beginning. 
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